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1.0 INTRODUCTION

T h i s r e p o r t w a s p r e p a r e d t o s a t i s f y t h e r equ ir ement s o f T e c h n i c a l
D i r e c t i v e Document (TDD) F08-8903-06, i s sued t o E c o l o g y and E n v i r o n m e n t ,
I n c . ' s F i e l d I n v e s t i g a t i o n T e a m ( F I T ) b y t h e Region V I I I o f f i c e o f t h e
U . S . Env ironmen ta l P r o t e c t i o n A g e n c y ( E P A ) . T h i s r e p o r t d e t a i l s
s a m p l i n g a c t i v i t i e s a n d p r o v i d e s a d i s c u s s i o n o f a n a l y t i c a l r e s u l t s f o r
s a m p l e s c o l l e c t e d d u r i n g this-fo*3«w-ttp: s i t e i n v e s - f e i g a r r t e r r T S I ) at / c)fp
R i c h a r d s o n F l a t T a i l i n g s i n S u m m i t C o u n t y , U t a h . T h e f o l l o w - u p work w a s "
d e s i g n e d to s u p p o r t EPA e f f o r t s t o r e spond to comments on the n o m i n a t i o n
o f t h e s i t e t o t h e N a t i o n a l P r i o r i t i e s L i s t under t h e current H a z a r d
Ranking S y s t e m .

T h e F I T p e r f o r m e d t h e f i e l d work f r o m J u l y 1 8 t hrough J u l y 2 0 ,
1989. F I T members c o n d u c t i n g t h i s i n v e s t i g a t i o n i n c l u d e d K e v i n M a c k e y ,
p r o j e c t o f f i c e r ; S t e v e Y a r b r o u g h , s i t e s a f e t y o f f i c e r a n d D a n K e n n e y ,
s a m p l e r . S i t e access was c o o r d i n a t e d by Tom Burns of EPA and Regional
6ouae4^r. S a m p l i n g p r o c e d u r e s used dur ing t h i s i n v e s t i g a t i o n c o n f o r m to
requ irement s e s t a b l i s h e d i n t h e Region V I I I S t a n d a r d O p e r a t i n g
P r o c e d u r e s f o r F i e l d O p e r a t i o n s a t H a z a r d o u s W a s t e S i t e s ( S O P H I - 2
E & E 1 9 8 9 ) . The s a m p l i n g e f f o r t was c o n d u c t e d under the a p p r o v e d '
S a m p l i n g P l a n ( T D D F08-8903-06).

2 . 0 O B J E C T I V E S

' / S<T h e o b j e c t i v e s / o f t h e f o l l o w - u p - f i e l d ' a c t i v i t i e s a t R i c h a r d s o n F l a t' w v — ^T a i l i n g s were t o :
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o D e f i n e the s u r f a c e water drainage p a t t e r n s throughout the s i t e
area;

o V e r i f y a release o f inorganic c o n t a m i n a n t s i n t o S i l v e r Creek;

o I d e n t i f y source mat er ia l c o n t r i b u t i n g t o m e t a l s c o n t a m i n a t i o n in
S i l v e r Creek. JL^ (yU\J y

A l l o f t h e a f o r e m e n t i o n e d o b j e c t i v e s were a d d r e s s e d d u r i n g t h e J u l y
18 t h r o u g h J u l y 20, 1989 s a m p l i n g e f f o r t . Uovovcr , tho-^exaet-

^̂^

3.0 BACKGROUND

3 . 1 L O C A T I O N A N D S I T E D E S C R I P T I O N

Richard son F l a t T a i l i n g s l i e s w i t h i n t h e nor thwe s t quarter o f
S e c t i o n 1 and the nor th ea s t quarter o f S e c t i o n 2 , T o w n s h i p 2 S o u t h ,
Range 4 E a s t , S a l t Lake M e r i d i a n , i n S u m m i t C o u n t y , U t a h . T h e t a i l i n g s
cover an area of a p p r o x i m a t e l y 160 acres on a t o p o g r a p h i c d e p r e s s i o n
locat ed one and one-half mile s northeas t of the town of Park C i t y
( F i g u r e 1 ) .

T h e m i l l t a i l i n g s a t Richard son F l a t came f r o m t h e K e e t l e y O n t a r i o
M i n e and o th e r meta l m i n i n g o p e r a t i o n s c u r r e n t l y owned by U n i t e d Park
C i t y M i n e s ( U P C M ) . T h e most recent u s e o f t h e area f o r t a i l i n g s
d i s p o s a l was f r o m 1975 to 1981. During tha t t ime UPCM had al l i t s
mining p r o p e r t i e s leased t o e i t h e r Park C i t y V e n t u r e s o r N o r a n d a M i n i n g ,
I n c . who c o n s t r u c t e d and o p e r a t e d m i l l i n g f a c i l i t i e s on UPCM p r o p e r t i e s .
I n M a y o f 1974, t h e U t a h D i v i s i o n o f H e a l t h - W a t e r P o l l u t i o n C o m m i t t e e
a p p r o v e d p l a n s by Park C i t y Venture s to c on s t ruc t an e m b a n k m e n t , d i k e s
and a d i v e r s i o n d i t c h t o c onta in m i l l t a i l i n g s d e p o s i t e d on R i c h a r d s o n
F l a t .
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3.2 PREVIOUS WORK

T h e or ig ina l F I T s i t e ^ i n v e s t i g a t i ' o n 1 a t Richardson F l a t T a i l i n g s w a s
c o n d u c t e d d u r i n g the summer of 1985. One background m o n i t o r i n g veil was
i n s t a l l e d by th e FIT a s p a r t o f t h e i n v e s t i g a t i o n . The background well
and two e x i s t i n g UPCM w e l l s l o c a t e d at the base of the dam were s a m p l e d .
In a d d i t i o n , s i x s u r f a c e water s a m p l e s , on e s u r f a c e soil s a m p l e , two
s u b s u r f a c e soil s a m p l e s , f o u r s u r f a c e t a i l i n g s s a m p l e s a n d f o u r
s u b s u r f a c e t a i l i n g s s a m p l e s were c o l l e c t e d dur ing th e 1985 s a m p l i n g«f ,«7-fc- Hv j jSte f f o r t . F i n d i n g s of the o r i g i n a l £A old i nves^iga-kAbn are d i s cu s s ed in
t h e R e p o r t o f S a m p l i n g A c t i v i t i e s ( T D D R8-8505-27) a n d t h e A n a l y t i c a l
R e s u l t s R e p o r t ( T D D R8-8508-07).

I n J u l y , 1986 t h e F I T c onduc t ed h igh-volume a i r s a m p l i n g a t t h e
s i t e . A r e p o r t of air s a m p l i n g a c t i v i t i e s (TDD R8-8605-12) and an
a n a l y t i c a l r e s u l t s repor t f o r a i r s a m p l i n g (TDD R8-8608-05) p r o v i d e
d e t a i l s o f f i e l d work a n d d a t a r e s u l t s .

T h e F I T s u b m i t t e d a H a z a r d Ranking S y s t e m ( H R S ) package f o r
Richard son F l a t T a i l i n g s on S e p t e m b e r 3, 1987. Based on documented
observed releases of inorganic c o n t a m i n a n t s to s u r f a c e water and air,
the s i t e received an overall m i g r a t i o n score e x c e ed ing the 28.5
t h r e s h o l d value required f o r n o m i n a t i o n t o t h e N a t i o n a l P r i o r i t i e s L i s t
( N P L ) . -Resp5sal-ef R i c h a r d s o n F l a t T a i l i n g s t o t h e N P L . appealed— in—the-

in J u n e 14, 1988 v S f A/ * « I

S I T E G E O L O G Y , H Y D R O G E O L O G Y A N D H Y D R O L O G Y
3.3. (

4-rf G E O L O G Y

Richard s on F l a t T a i l i n g s l i e s w i t h i n a b r o a d , g e n t l y r o l l i n g f l a t
n o r t h o f Park C i t y , i d e n t i f i e d a s P a r l e y s Park. Over h a l f o f t h e t o t a l
area ( a p p r o x i m a t e l y 35 square m i l e s ) of P a r l e y s Park i s u n d e r l a i n by
u n c o n s o l i d a t e d d e p o s i t s o f a p o o r l y s o r t e d m i x t u r e o f c lay t o c o b b l e
size m a t e r i a l . T h e u n c o n s o l i d a t e d d e p o s i t s , which a r e s a t u r a t e d t o
w i t h i n a f e w f e e t o f t h e ground s u r f a c e , occur p r i m a r i l y a l o n g S i l v e r
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and East Canyon Creeks and in the f l a t s nor thwes t of Quarry M o u n t a i n .
The rest of the park i s u n d e r l a i n by c o n s o l i d a t e d rocks i n c l u d i n g
vo l cani c s o f T e r t i a r y or ig in and K n i g h t C o n g l o m e r a t e (Baker 1970).

V V

H Y D R O G E O L O G Y

The water sources for w e l l s in the H e b e r - K a m a s - P a r k C i t y area are
p r i m a r i l y c o n s o l i d a t e d rocks in the mountains and u n c o n s o l i d a t e d
a l l u v i a l f i l l in t h e v a l l e y s . Few w e l l s ex i s t w i t h i n P a r l e y s Park , s o
the u n c o n f i n e d a q u i f e r c h a r a c t e r i s t i c s in the area are not wel l
u n d e r s t o o d . T h e r e a p p e a r s to be no w e l l - d e f i n e d beds of ma t e r ia l of
very h i g h or very low p e r m e a b i l i t y , and no i n d i c a t i o n s of the e x i s t en c e
of arte s ian c ond i t i on s . The average sa tura t ed thicknes s o f the
u n c o n f i n e d a q u i f e r is b r o a d l y e s t i m a t e d to be about 40 f e e t .

T h e general ground water f l o w d i r e c t i o n c o r r e s p o n d s w i t h t h e
regional s u r f a c e water f l o w d i r e c t i o n s . Recharge to ground water in the
u n c o n s o l i d a t e d d e p o s i t s i n P a r l e y s Park comes f r o m d i r e c t i n f i l t r a t i o n
o f p r e c i p i t a t i o n , r u n o f f f r o m t h e mounta ins a n d s e c o n d a r i l y f r o m /
s u b sur fa c e i n f l o w through c o n s o l i d a t e d rocks (Baker 1970).
5 .>."*-

H Y D R O L O G Y

P a r l e y s Park is dra ined by East Canyon Creek and S i l v e r Creek , b o t h V
t r i b u t a r i e s to the W e b e r River. S i l v e r Creek f l o w s west of and near the ~ ^
nor th ern e x t e n s i o n of R i c h a r d s o n F l a t T a i l i n g s , w»€h has been . /- r fu .
channe l i z ed f o r i r r i g a t i o n p u r p o s e s b o t h u p s t r e a n r a n d downs t r eam o & t h e
t a i l i n g s . T h e nearest d i v e r s i o n f r o m S i l v e r Creek d o w n s t r e a m o f t h e
t a i l i n g s i s t h e G . M . Pace d i t c h used f o r f l o o d i r r i g a t i o n o f a l f a l f a
f i e l d s and p a s t u r e . \

^
A d i v e r s i o n d i t c h w i t h i n the t a i l i n g s f e s s—keea- cons true t ed a s p a r t

to f t h e e f f o r t by Park C i t y V e n t u r e s t o c o n t a i n t a i l i n g s m a t e r i a l ^ vr
d e p o s i t e d o n R i c h a r d s o n F l a t . - C o n s t r u c t i o n o f t h e d i v e r s i o n d i t c h h a s
a l t e r e d t h e dra inage p a t t e r n a s d e p i c t e d on t h e 1955 USGS t o p o g r a p h i c
m a p ( F i g u r e 1 ) . T h e d i v e r s i o n d i t c h o r i g i n a t e s east o f t h e t a i l i n g s a n d
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t e r m i n a t e s near the embankment at the nor thwe s t p o r t i o n of the t a i l i n g s .
F i g u r e 2 d e p i c t s the course of the d iv er s i on d i t c h as viewed on an
obl ique aerial p h o t o g r a p h p r o v i d e d by EPA Environmenta l M o n i t o r i n g
S y s t e m s L a b o r a t o r y ( E M S L ) , d a t e d J u n e 1984.

N o r m a l annual t o t a l p r e c i p i t a t i o n f o r Richard son F l a t i s r e p o r t e d
between 16 and 20 inches (Baker 1970).

S A M P L I N G A C T I V I T I E S

.1 SAMPLE COLLECTION

F I T s a m p l i n g a c t i v i t i e s a t t h e R i c h a r d s o n F l a t T a i l i n g s began o n
T u e s d a y , J u l y 18, 1989 and con t inued through J u l y 20, 1989. The
s a m p l i n g team c o n s i s t e d o f K e v i n M a c k e y , p r o j e c t o f f i c e r , S t e v e
Y a r b r o u g h , s i t e s a f e t y o f f i c e r a n d D a n Kenney , s a m p l e r .

S a m p l e s c o l l e c t e d dur ing t h i s e f f o r t were s h i p p e d o n J u l y 2 0 , 1989
t o t h e f o l l o w i n g C o n t r a c t L a b o r a t o r y Program ( C L P ) l a b o r a t o r i e s f o r

—^ analys i s^ S a m p l e s o f t a i l i n g s and s u r f a c e water were s h i p p e d as low
hazard env ironmenta l s a m p l e s to K e y s t o n e Environmenta l Resources in
H o u s t o n , T e x a s f o r t o t a l m e t a l s a n a l y s i s under Regular A n a l y t i c a l
S e r v i c e s case number 12334. H o w e v e r , due t o c o n t r a c t u a l d i f f i c u l t i e s
K e y s t o n e E n v i r o n m e n t a l p e r f o r m e d only mercury analy s i s on these s a m p l e s .
U n d e r t h e d i r e c t i o n o f t h e S a m p l e Management O f f i c e ( S M O ) the se s a m p l e s
were s h i p p e d by K e y s t o n e Environmenta l t o S i l v e r V a l l e y L a b o r a t o r y in
K e l l o g g , I d a h o f o r t h e remainder o f t h e analyse s . S e d i m e n t s a m p l e s were
s h i p p e d t o S i l v e r V a l l e y L a b o r a t o r y i n K e l l o g , I d a h o under S p e c i a l
A n a l y t i c a l S e r v i c e case number 4 7 2 5 H . T h e s e s a m p l e s were sieved in an
80 mesh sieve in order to remove large gravel and organic m a t t e r p r i o r
t o a n a l y s i s f o r t o t a l m e t a l s .

I n i t i a l l y , t h e F I T p r o p o s e d s c r e en ing s e d i m e n t s a m p l e s u s i n g F A S P
X R F a n a l y s i s f o r metal c o n t a m i n a n t d e t e c t i o n . H o w e v e r , d u r i n g t h e
s a m p l i n g p e r i o d t h e F I T X R F e x p e r i e n c e d o p e r a t i n g p r o b l e m s a n d w a s n o t
a v a i l a b l e t o p e r f o r m t h e a n a l y s i s . T h e F I T o p t e d t o send a s i n g l e
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s ed iment s a m p l e f r o m each s a m p l e l o c a t i o n t o t h e CLP l a b o r a t o r y f or
s i ev ing and a n a l y s i s .

1 . 1 T a i l i n g s S a m p l e s

T h e F I T c o l l e c t e d a t o t a l o f f i v e t a i l i n g s s a m p l e s f r o m various
l o c a t i o n s t h r o u g h o u t t h e t a i l i n g s i m p o u n d m e n t , F i g u r e 2 . T h e s e s a m p l e s
i n c l u d e d :

RFT-TA-1 Eas t ern end of t a i l i n g s between access road and
d i v e r s i o n d i t c h .

R F T - T A - 2 S o u t h e r n e n d o f t a i l i n g s p i l e be tween U n i o n P a c i f i c
Rai lroad and d i v e r s i o n d i t c h .

R F T - T A - 3 S o u t h w e s t e r n edge o f t a i l i n g s between U n i o n P a c i f i c
R a i l r o a d and d iv er s i on d i t c h .

R F T - T A - 4 F l o o d p l a i n t a i l i n g s l o c a t e d -neKt^-to- S i l v e r Creek
on the { w e s t e r n edg^ of Union P a c i f i c Rai lroad bed.

1 /
RFT-TA-5 Downgrade en t -most s a m p l e a l ong th e f l o o d p l a i n

t a i l i n g s near S i l v e r Creek.

All t a i l i n g s s a m p l e s were c o l l e c t e d u s ing a p l a s t i c s c o o p or a
d e c o n t a m i n a t e d s t a i n l e s s s t e e l spoon. T h e F I T c o m p o s i t e d s a m p l e s o n a
p l a s t i c sheet p r i o r t o p l a c i n g them i n t h e a p p r o p r i a t e s a m p l e
c on ta in er s .

.1.2 S u r f a c e W a t e r S a m p l e s

T h e F I T c o l l e c t e d 1 2 s u r f a c e water s a m p l e s d u r i n g t h e course o f
t h i s i n v e s t i g a t i o n . T w o s a m p l e a l i q u o t s were c o l l e c t e d a t each s t a t i o n .
One s a m p l e ( d e s i g n a t e d by the s t a t i o n l o c a t i o n number f o l l o w e d by an "A"
d e s i g n a t o r ) was f i l t e r e d w i t h a 0.45 micron f i l t e r and a barrel f i l t e r
p r i o r to p r e s e r v a t i o n w i t h n i t r i c acid to a pH <2. The second a l i q u o t
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( d e s i g n a t e d by l o ca t i on number f o l l o w e d by a "B" q u a l i f i e r ) was
preserved in the same manner w i t h o u t f i l t e r i n g . T h e s e sample s were
c o l l e c t e d f r o m S i l v e r Creek l o ca t ed west o f the t a i l i n g s p o n d , and f r o m
a d iver s i on d i t c h which conveys r u n o f f around the t a i l i n g s impoundment
and f r o m a marshy area lo ca t ed downgrad i en t of the d iver s ion d i t c h at
th e base o f th e t a i l i n g s dam. The FIT c o l l e c t e d one a d d i t i o n a l s a m p l e
f r o m th e Pace Homer i r r i g a t i o n d i t c h which d i s charge s i n t o S i l v e r Creek
u p g r a d i e n t of the t a i l i n g s i m p o u n d m e n t . S a m p l e l o c a t i o n s are shown in
F i g u r e 2 . S p e c i f i c a l l y , th e s a m p l e s i n c l u d e d :

RFT-SW-1 Background s a m p l e c o l l e c t e d f r o m th e Pace Homer
D i t c h .

R F T - S t f - 2 S a m p l e c o l l e c t e d f r o m S i l v e r Creek near t h e
f l o o d p l a i n t a i l i n g s .

R F T - S W - 3 A d d i t i o n a l s a m p l e c o l l e c t e d f r o m S i l v e r Creek near
f l o o d p l a i n t a i l i n g s .

R F T - S W - 4 U p g r a d i e n t s a m p l e i n r u n o f f d i v e r s i o n d i t c h .

R F T - S W - 5 S a m p l e s c o l l e c t e d f r o m t h e d iv er s i on d i t c h a t
p o s s i b l e p o i n t o f t a i l i n g s entry.

R F T - S W - 6 S a m p l e c o l l e c t e d f r o m p o i n t o f d iver s i on d i t c h
d i s c h a r g e into marshy area.

RFT-SV-7 S a m p l e c o l l e c t e d f r o m a marshy area u p g r a d i e n t o f
t h e c o n f l u e n c e w i t h S i l v e r Creek.

R F T - S W - 8 S a m p l e c o l l e c t e d f r o m t h e p o i n t where S i l v e r Creek
enters marshy area.

R F T - S W - 9 S a m p l e c o l l e c t e d a t culvert area where S i l v e r Creek
and marshy area drain under U . S . Route 40.
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R F T - S W - 1 0 Downgradi en t s a m p l e c o l l e c t e d 8 0 0 f e e t u p s t r e a m o f
t h e G . M . Pace i r r i g a t i o n d i v e r s i o n p o i n t .

RFT-SW-16 S u r f a c e water s a m p l e c o l l e c t e d downstream o f t h e
c o n f l u e n c e o f Pace H o m e r D i t c h and S i l v e r Creek.

RFT-SW-17 Background s u r f a c e water s a m p l e c o l l e c t e d ^^^ Jt \v<^l —
a p p r o x i m a t e l y 20 f e e t u p s t r e a m o f th e c o n f l u e n c e o f
th e Pace H o m e r d i t c h and S i l v e r Creek.

Heavy c on s t ruc t i on a c t i v i t y u p g r a d i e n t o f s u r f a c e water s a m p l e
l o c a t i o n s RFT-SW-2 and RFT-Stf-3 r e s u l t e d in h i g h l y t u r b i d water a t t h e
t ime of s a m p l i n g . The t u r b i d i t y in the s u r f a c e water was caused by
heavy machinery moving t h r o u g h S i l v e r Creek and d i s t u r b i n g s t r eambedn c a v j r maui i j .u e i .y i i i u v - L i i g i i i i - u u g i i oj.-i.vei. lyiecn. aiiu u j . c s i . u j - u j . i i g c s L J _ c a i u u c u *
m a t e r i a l . The a d d i t i o n a l s u s p e n d e d s ed imen^cou ldyre su l t in e l e v a t e d j^f^""
m e t a l s c o n c e n t r a t i o n s in the u n f i l t e r e d a l i q u o t s o \ f s a m p l e s c o l l e c t e d / /
f r o m the s e l o c a t i o n s . ^_ _. ^^U~V

fS e d i m e n t S a m p l e C o l l e c t i o n

T h e F I T c o l l e c t e d s e d i m e n t s a m p l e s i n c o n j u n c t i o n w i t h each s u r f a c e
water s a m p l e . Each sediment s a m p l e was c o l l e c t e d i m m e d i a t e l y f o l l o w i n g
s u r f a c e water s a m p l e c o l l e c t i o n . Each s a m p l e was c o l l e c t e d u s i n g a
p l a s t i c s c o op o r a d e c o n t a m i n a t e d s t a i n l e s s s t e e l spoon. T h e F I T
c o m p o s i t e d each s ed imen t s a m p l e on a p l a s t i c sheet p r i o r to p l a c i n g the
s a m p l e in t h e a p p r o p r i a t e s a m p l e conta iner .

I 3. . 1 .4 O p p o r t u n i t y S a m p l e s

A f t e r p e r f o r m i n g a s i t e reconnaissance t h e F I T s e l e c t e d t w o
l o c a t i o n s f o r o p p o r t u n i t y s a m p l e c o l l e c t i o n . A d d i t i o n a l s u r f a c e wat er
s a m p l e s ( R F T - O P W - 1 A a n d R F T - O P W - 1 B ) a n d a s e d i m e n t s a m p l e ( R F T - O S E - 1 )
were c o l l e c t e d f r o m a p o n d e d s e ep area at the base o f the t a i l i n g s dam.
A second o p p o r t u n i t y s e d i m e n t s a m p l e ( R F T - O S E - 2 ) w a s c o l l e c t e d f r o m a
smal l s e e p area l o c a t e d a p p r o x i m a t e l y 50 f e e t n o r t h e a s t o f t h e p o n d e d
s eep area, along t h e f a c e o f t h e t a i l i n g s d a m ( F i g u r e 2 ) . F l o w i n t h i s
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s e ep area w a s i n s u f f i c i e n t f o r s u r f a c e water s a m p l e c o l l e c t i o n . S u r f a c e
water s a m p l e RFT-OPV-1A was f i l t e r e d p r i o r t o pre s ervat ion wi th n i t r i c
acid to a pH <2.

5. EX QUALITY CONTROL

T h e F I T c l o s e l y adhered t o q u a l i t y control p r o c e d u r e s d u r i n g t h e
s a m p l i n g a c t i v i t y a s d e s c r i b ed in th e S a m p l i n g P l a n and in SOP III-2,
C h a p t e r 6.

I n s t r u m e n t C a l i b r a t i o n

I n s t r u m e n t s u t i l i z e d on t h i s SI were c a l i b r a t e d by FIT members in
the f i e l d . An Orion pH meter and a s p e c i f i c c o n d u c t i v i t y meter were
c a l i b r a t e d d a i l y and used at each s u r f a c e water s a m p l e c o l l e c t i o n p o i n t .
In a d d i t i o n , pH p a p e r was used to d e t e r m i n e t a i l i n g s and s e d i m e n t pH at
each s a m p l e l o c a t i o n . A l l p H , t e m p e r a t u r e a n d s p e c i f i c c onduc tance d a t a
can be seen in T a b l e s 2 and 3 of th i s r e p o r t . Dai ly instrument
c a l i b r a t i o n s can b e f o u n d in th e R i c h a r d s o n F l a t l o g b o o k (TDD
F08-8903-06).

S a m p l e Conta iner s

A l l s a m p l e c on ta iner s were o b t a i n e d though t h e S a m p l e Management
O f f i c e ( S M O ) B o t t l e R e p o s i t o r y . A r in sa t e blank w a s c o l l e c t e d f o r each
day o f s a m p l i n g and s u b m i t t e d to the C o n t r a c t Labora t ory Program (CLP)
l a b o r a t o r y to assess q u a l i t y contro l ( q u a l i t y assurance on e q u i p m e n t
d e c o n t a m i n a t i o n a n d f i e l d h a n d l i n g ) .

Background S a m p l e s

T h e F I T c o l l e c t e d background s a m p l e s f o r b o t h t h e S i l v e r C r e e k a n d
d i v e r s i o n d i t c h drainage. U p g r a d i e n t s u r f a c e wa t e r a n d s e d i m e n t s a m p l e s
R F T - S V - 1 A , R F T - S W - 1 B a n d R F T - S E - 1 were c o l l e c t e d f r o m t h e Pace H o m e r
D i t c h ( a n i r r i g a t i o n d i t c h which d i s c h a r g e s i n t o S i l v e r Creek u p g r a d i e n t
o f t h e f l o o d p l a i n t a i l i n g s area). A d d i t i o n a l s u r f a c e water a n d s e d i m e n t
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s a m p l e s RFT-Stf /SE-16 and RFT-SW/SE-17 were c o l l e c t e d on S i l v e r Creek
u p g r a d i e n t o f t h e f l o o d p l a i n t a i l i n g s . S a m p l e s R F T - S W / S E - 1 6 a n d
RFT-SW/SE-17 were c o l l e c t e d d o w n g r a d i e n t and u p g r a d i e n t o f t h e
c o n f l u e n c e o f t h e i r r i g a t i o n d i t c h w i t h S i l v e r Creek , r e s p e c t i v e l y .

A n u p g r a d i e n t s u r f a c e water a n d s ed iment s a m p l e ( R F T - S W / S E - 4 ) w a s
c o l l e c t e d f r o m th e eas tern end o f t h e r u n o f f d i v e r s i o n d i t c h which
conveys r u n o f f f r o m th e surrounding h i l l s near th e t a i l i n g s pond ( F i g u r e
2 ) .

Blank S a m p l e s

T h e F I T p r e p a r e d a t o t a l o f thre e b lanks f o r t h i s s a m p l i n g e f f o r t .
R F T - S W - 1 2 A , R F T - S W - 1 2 B , R F T - S W - 1 5 A , R F T - S W - 1 5 B , R F T - S W - 1 8 A a n d
RFT-SW-18B were f i e l d r insate blanks ( p r e p a r e d t o check d e c o n t a m i n a t i o n
o f s a m p l i n g e q u i p m e n t ) .

S T 2 T 5 ™ D u p l i c a t e S a m p l e s

S a m p l e s RFT-SW-11A and RFT-SW-11B were c o l l e c t e d a s a d u p l i c a t e o f
R F T - S W - 2 A a n d R F T - S W - 2 B . T h e s e s a m p l e s p r o v i d e v e r i f i c a t i o n o f
l a b o r a t o r y accuracy.

D e c o n t a m i n a t i o n Procedure s

T h e F I T f o l l o w e d d e c o n t a m i n a t i o n p r o c e d u r e s a s s e t f o r t h i n S O P
I I I - 2 , C h a p t e r 1 1 E q u i p m e n t D e c o n t a m i n a t i o n Proc edur e s . T h i s p r o c e d u r e
involved th e f o l l o w i n g s t e p s : a tap water wash, s oapy water wash,
t r i p l e d e i o n i z e d water rinse and air d r y i n g .

D O C U M E N T A T I O N

F o l l o w i n g s a m p l e c o l l e c t i o n , a l l s a m p l e s were h a n d l e d i n s t r i c t
accordance w i t h chain o f c u s t o d y p r o t o c o l p r e s c r i b e d b y t h e N E I C
Procedur e s Manual f o r t h e Ev id enc e A u d i t o f E n f o r c e m e n t I n v e s t i g a t i o n b y
C o n t r a c t o r Evidence A u d i t T e a m s , A p r i l 1984 ( E P A - 3 3 0 / 9 - 8 1 - 0 0 3 R ) . T a b l e
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1 of t h i s report inc ludes the sample i d e n t i f i c a t i o n numbers, sample tag
numbers, t r a f f i c r e p o r t numbers and chain o f c u s t o d y number. C o p i e s o f
t r a f f i c r e p o r t s , chain o f c u s t o d y records a n d p e r t i n e n t a i r b i l l s a r e
ava i lab l e in TDD f i l e F08-8903-06. The Richardson F l a t l ogbook has a
c o m p l e t e record o f a l l d o c u m e n t a t i o n i n f o r m a t i o n ( T D D F 0 8 - 8 9 0 3 - 0 6 ) .

6.0 M E L D V /<=,
T h e F I T s p e n t three days c o l l e c t i n g s a m p l e s f r o m t h e t a i l i n g s a n d

r u n o f f f e a t u r e s a t t h e R i c h a r d s o n F l a t T a i l i n g s f a c i l i t y . W e a t h e r
c o n d i t i o n s were f a v o r a b l e w i t h no a p p r e c i a b l e p r e c i p i t a t i o n occurring
d u r i n g t h e s a m p l i n g e f f o r t .

S u r f a c e water s a m p l e s R F T - S W - 2 a n d R F T - S W - 3 c o l l e c t e d f r o m S i l v e r
Creek were h i g h l y turbid due to heavy con s t ruc t i on occurring
a p p r o x i m a t e l y 2 0 0 f e e t u p s t r e a m o f t h e s a m p l e l o c a t i o n s . A l l f i e l d
o b s e r v a t i o n s f o r t h i s s a m p l i n g e f f o r t a r e recorded i n t h e R i c h a r d s o n
F l a t l ogbook ( T D D F08-8903-06).

F I T s a m p l i n g a c t i v i t i e s were observed b y U P C M per sonne l K e r r y G e e
and Ed Osika and c o n s u l t a n t B i l l B u l l o c k of MSB (an environmental
c o n s u l t i n g f i r m f r o m B u t t e , M o n t a n a ) . T h e F I T p r o v i d e d s p l i t s a m p l e s t o
U P C M per sonne l f o r each s a m p l e F I T c o l l e c t e d . Each s p l i t w a s t r e a t e d i n
a n i d e n t i c a l manner t o tho s e s a m p l e s F I T s u b m i t t e d f o r C L P a n a l y s i s .

,~~-*
M

S a m p l e s were c o l l e c t e d in a manner which took i n t o account dra inage
p a t t e r n s t h r o u g h o u t t h e R i c h a r d s o n F l a t area. T h e F I T c o l l e c t e d s a m p l e s
i n order t o assess p o s s i b l e m i g r a t i o n o f c o n t a m i n a n t s o f f s i t e in t o
S i l v e r Creek and d e t e r m i n e the presence of c on taminant s in these
dra inage areas. A d d i t i o n a l s a m p l e s were taken f r o m t w o p o s s i b l e s e e p
l o c a t i o n s at the base of the t a i l i n g s dam in o r d e r to assess the
l i k e l i h o o d o f contaminant m i g r a t i o n via s e eps and s p r i n g s f r o m the
t a i l i n g s pond area.

HT w o a d d i t i o n a l t a i l i n g s s a m p l e s were c o l l e c t e d f r o m t h e " f l o o d
p l a i n t a i l i n g s " l o c a t e d along S i l v e r Creek a d j a c e n t t o t h e R i c h a r d s o n J i.t
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F l a t s i t e > X T n e r e i s no containment f e a t u r e associated w i t h these areass~*—>———^and the t a i l i n g s ma t e r ia l could e a s i l y be washed i n t o S i l v e r Creek
d u r i n g s t o rm events. A c c o r d i n g t o p l a t maps ob ta ined f r o m t h e S u m m i t
C o u n t y A s s e s s o r ' s o f f i c e , these f l o o d p l a i n t a i l i n g s a r e o n land which i s
c u r r e n t l y owned b y t h e U . S . D e p a r t m e n t o f T r a n s p o r t a t i o n .

T h e F I T c o l l e c t e d s a m p l e s f r o m t h e d i v e r s i o n d i t c h around t h e
t a i l i n g s p i l e . T h e s e s a m p l e s were taken in such a manner as to
d e t e r m i n e a v a i l a b i l i t y o f c o n t a m i n a t e d m a t e r i a l f o r t r a n s p o r t o f f s i t e
v i a t h e d i v e r s i o n d i t c h s t r u c t u r e . I n a d d i t i o n , these s a m p l e s w i l l h e l p
t h e F I T assess t h e i n t e g r i t y o f r u n o f f c on tro l s t r u c t u r e s on s i t e .

7 . 0 Q U A L I T Y A S S U R A N C E R E V I E W

T h e inorganic d a t a package s were examined t h o r o u g h l y b y F I T
chemis t s f o r compl iance using E P A F u n c t i o n a l G u i d e l i n e s f o r Reviewing
I n o r g a n i c Data a n d t h e a p p r o v e d Region V I I I F I T C L P Q u a l i t y Assuranc e
S t a n d a r d O p e r a t i n g Procedures ( S O P ) . T h e q u a l i t y assurance r e p o r t s a n d
d a t a s h e e t s ar e a t t a c h e d a s A p p e n d i x C. The d a t a packages were j u d g e d
a c c e p t a b l e ov era l l , w i t h q u a l i f i c a t i o n s a s f o l l o w s .

7 . 1 S E D I M E N T S A M P L E S

S p i k e recoveries were low for an t imony and t h a l l i u m i n d i c a t i n g
p o s i t i v e r e s u l t s f or the s e e l e m e n t s are biased low and are f l a g g e d " j " ,
e s t i m a t e d . S e l e n i u m recoveries were u n a c c e p t a b l y low and p o s i t i v e
values are f l a g g e d "j" and u n d e t e c t e d values are r e j e c t e d , "r".
T h a l l i u m and s e l en ium d a t a were a l so f l a g g e d " j " f o r below c r i t e r i a
c o r r e l a t i o n i n m e t h o d o f s t a n d a r d a d d i t i o n s . C a d m i u m d a t a were f l a g g e d
" j " , e s t i m a t e d , d u e t o p er c en t d i f f e r e n c e i n serial d i l u t i o n r e s u l t s .

7 . 2 W A T E R A N D T A I L I N G S S A M P L E S

S a m p l e s were t r a n s f e r r e d f r o m one CLP l a b o r a t o r y t o ano th e r by th e
S a m p l e Management O f f i c e . M e r c u r y r e s u l t s a r e f l a g g e d " j " e s t i m a t e d
because o f mis sed h o l d i n g t i m e s . Recoveries f o r t h a l l i u m a n d s e l e n i u m
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were low and were f l a g g e d as de s cr ibed above. Lead r e s u l t s were f l a g g e d
" j " d u e t o d u p l i c a t e r e s u l t s . A r s e n i c d a t a were f l a g g e d " j " , e s t i m a t e d
d a t a , d u e t o poor c o r r e l a t i o n c o e f f i c i e n t s f o r M H P 517, M H P 5 1 8 a n d M H P
504. A r s e n i c and zinc s o l i d s a m p l e r e s u l t s were f l a g g e d "j" due to h i g h
serial d i l u t i o n r e s u l t s . F i e l d d u p l i c a t e s showed good r e l a t i v e
agreement. F i e l d blanks were f r e e of c on tamina t i on above contract
d e t e c t i o n l i m i t s e x c e p t tha t arsenic in RFT-SW-12B was d e t e c t e d at 12
u g / 1 .

8 . 0 A N A L Y T I C A L R E S U L T S

The r e s u l t s of the inorganic a n a l y s i s are shown in T a b l e s 3,4 and
5. The s a m p l i n g l o c a t i o n s and the c o n c e n t r a t i o n s of arsenic and lead at
each s a m p l e l o c a t i o n are d e p i c t e d in F i g u r e s 3 t h r o u g h 5. Each f i g u r e
gives r e l a t i v e c o n c e n t r a t i o n s o f c o n t a m i n a n t s f o r each med ium s a m p l e d
( i . e . F i g u r e 3 c o n t a i n s lead and arsenic c o n c e n t r a t i o n s f or t a i l i n g s
s a m p l e s . F i g u r e 4 conta ins lead and arsenic c o n c e n t r a t i o n s f or s u r f a c e
water s a m p l e s . F i g u r e 5 contains lead and arsenic c o n c e n t r a t i o n s for
s e d i m e n t s a m p l e s ) .

T h e f o l l o w i n g i s a d i s c u s s i o n o f a n a l y t i c a l r e s u l t s f o r each medium
s a m p l e d .

8 . 1 T A I L I N G S S A M P L E S

S a m p l e s c o l l e c t e d f r o m t h e Richardson F l a t t a i l i n g s pond showed
f a i r l y c on s tan t c o n c e n t r a t i o n s o f lead and arsenic. In p a r t i c u l a r ,
arsenic c o n c e n t r a t i o n s in t a i l i n g s s a m p l e s were r e l a t i v e l y c on s tan t at
a p p r o x i m a t e l y 200 m g / k g w h i l e lead c o n c e n t r a t i o n s were s l i g h t l y more
v a r i a b l e ( r a n g i n g f r o m 2580 m g / k g t o 4520 m g / k g ) . T h e s e s a m p l e s were
c o l l e c t e d f r o m a n area i m m e d i a t e l y s ou th o f t h e t a i l i n g s pond d i v e r s i o n
d i t c h . T h e r e w a s n o e f f e c t i v e barrier t o e r o s i o n a l t r a n s p o r t o f t h i s
material into th e d iver s ion d i t c h . C o n t a m i n a n t s d e t e c t e d in t h i s
m a t e r i a l could p o t e n t i a l l y b e t r a n s p o r t e d v i a t h e d i v e r s i o n d i t c h i n t o
t h e S i l v e r Creek d r a i n a g e .
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S a m p l e s co l l ec t ed f r o m the f l o o d p l a i n t a i l i n g s (RFT-TA-4 and
RFT-TA-5) e x h i b i t e d a higher degree o f v a r i a b i l i t y . Arseni c
concentrat ions in s a m p l e RFT-TA-4 were 859 m g / k g whi le s a m p l e RFT-TA-5
had an arsenic concen tra t i on of 175 m g / k g . Lead concentra t ions were

i also h i g h l y variable w i t h s a m p l e RFT-TA-5 having a lead concentra t ion of
31,600 m g / k g whi l e RFT-TA-4 had a c onc en tra t i on of 9300 m g / k g . T h e s e

! t a i l i n g s were also s u s c e p t i b l e to erosional t ran spor t into S i l v e r Creek
"~ w i t h no v i s i b l e containment s t ru c tur e p r e s e n t .

ii
L* 8.2 SURFACE WATER SAMPLES

y A n a l y s i s o f s u r f a c e water s a m p l e s c o l l e c t e d f r o m S i l v e r Creek
showed s i g n i f i c a n t l ev e l s o f l e a d , arsenic and mercury. S p e c i f i c a l l y ,

!t these contaminant s were d e t e c t e d at largest c onc en t ra t i on in s ampl e s
c o l l e c t e d near t h e f l o o d p l a i n t a i l i n g s area ( R F T - S W - 2 B , R F T - S W - 3 B ) a n d

i in sample s c o l l e c t ed f r o m the u p p e r reaches of the Richardson F l a t
' " " d iver s i on d i t c h ( R F T - S W - 4 B ) . El eva t ed arsenic a n d lead l eve l s i n

sample s RFT-SW-2B and RFT-SW-3B may be due to t u r b i d i t y generated by
t* heavy c o n s t r u c t i o n a c t i v i t i e s upsream on S i l v e r Creek. In all cases,

the u n f i l t e r e d sur fac e water sample s showed much higher concentrations
y of arsenic, lead and mercury than the f i l t e r e d s ampl e s ( s a m p l e s w i t h an

"A" d e s i g n a t i o n ) .L A r s e n i c , lead and zinc l eve l s were also higher in o p p o r t u n i t y
| s a m p l e R F T - O P W - 1 B . The FIT c o l l e c t e d t h i s s a m p l e f r o m a s eep area a t
^ the base of the t a i l i n g s pond . A r s e n i c c oncentra t i on s in RFT-OPW-1B
, were 33.1 y g / l whi l e lead and zinc c onc en tra t i on s were 68.2 y g / l and 759
L y g / l , r e s p e c t i v e l y . Mercury was not d e t e c t e d in s i g n i f i c a n t q u a n t i t i e s

in t h i s s eep s a m p l e .
w- C o n t a m i n a n t c oncentra t ions i n o p p o r t u n i t y s a m p l e R F T - O P W - 1 B sugge s t
i a s l i g h t c o n t r i b u t i o n to s u r f a c e water c o n t a m i n a t i o n f r o m the R i c h a r d s o ni_ F l a t T a i l i n g s area. H o w e v e r , a h igher level o f c o n t a m i n a t i o n was
i d e t e c t e d i n S i l v e r Creek s a m p l e s ( R F T - S W - 2 B a n d R F T - S W - 3 B ) . S u r f a c e

water s a m p l e RFT-SW-2B had arsenic c o n c e n t r a t i o n s o f 619 y g / l , lead

b 20,000 y g / l , mercury 11.50 y g / l and zinc 19,300 y g / l s i g n i f i c a n t l y
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y e l eva t ed above concentrat ions in background sample s RFT-SW-1A and B,
RFT-SW-16A and B and RFT-SW-17A and B. S a m p l e RFT-SW-3B had e l evated

y conc en tra t i on s of arsenic 41.9 u g / 1 , lead 1100 u g / 1 and zinc 3790 u g / 1 ,
while mercury was not d e t e c t e d . Based on these concentrations the

j f l o o d p l a i n t a i l i n g s and a d d i t i o n a l u p g r a d i e n t sources appear to be
c o n t r i b u t i n g arsenic, l e a d , mercury and zinc to the S i l v e r Creek
drainage.

At each s a m p l e l o c a t i o n , th e u n f i l t e r e d s u r f a c e water s a m p l e s
y showed higher l ev e l s o f c o n t a m i n a t i o n i n d i c a t i n g tha t a m a j o r i t y of the

c on taminant s were su sp ended in s o l u t i o n . The f i l t e r e d and the
y u n f i l t e r e d s u r f a c e water sampl e s e x h i b i t a s i m i l a r trend in r e l a t i v e

contaminant m a g n i t u d e s and in the c on taminant s d e t e c t e d . Downgradient
i c onc en tra t i on s of l e a d , arsenic and mercury are e l eva t ed above those

d e t e c t e d in background sampl e s f or the f i l t e r e d s ampl e s .
U 8 .3 SEDIMENT SAMPLES

M A n a l y s i s o f s ed iment s a m p l e s c o l l e c t e d f r o m S i l v e r Creek, th e
marshy area and the s torm r u n o f f d iver s ion d i t c h around the t a i l i n g s

y pond i n d i c a t e d s i g n i f i c a n t l eve l s of arsenic, cadmium, l e a d , mercury and
zinc c o n t a m i n a t i o n in the area. The d i s c u s s i o n f o c u s e s on arsenic since

! the o ther c o n t a m i n a n t s c orr e la t e w i t h arsenic.y
I The background s ed iment s a m p l e c o l l e c t e d f r o m S i l v e r Creek above
^ the Pace H o m e r d i t c h c o n f l u e n c e (RFT-SE-17) had a c onc en t ra t i on of 555

m g / k g o f arsenic. H o w e v e r , i m m e d i a t e l y downs t r eam o f t h e c o n f l u e n c e ,
i— s a m p l e R F T - S E - 1 6 had a lower arsenic c onc en t ra t i on s 211 m g / k g .

Meanwhi l e s a m p l e R F T - S E - 1 c o l l e c t e d f r o m th e Pace H o m e r d i t c h above th ei[^ c o n f l u e n c e of S i l v e r Creek showed an 83.2 m g / k g c o n c e n t r a t i o n of
arsenic. T h e s e concentrations i n d i c a t e an a d d i t i o n a l source of

I c o n t a m i n a t i o n u p s t r e a m o f th e R i c h a r d s o n F l a t t a i l i n g s dam and th e
f l o o d p l a i n t a i l i n g s .

\

S a m p l e s R F T - S E - 2 a n d R F T - S E - 3 were c o l l e c t e d f r o m S i l v e r Creek near
th e f l o o d p l a i n t a i l i n g s and u p s t r e a m o f th e convergence w i t h the marshL
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y area at the base of the t a i l i n g s pond. T h e s e s ampl e s e x h i b i t e d arsenic
c onc en tra t i on s of 570 m g / k g and 427 m g / k g , r e s p e c t i v e l y . However, these

I . r e l a t i v e l y large concentra t ions a r e n o t three t imes t h e l evel s d e t e c t e d
in background sampl e s R F T - S E - 1 6 and R F T - S E - 1 7 . T h e s e s ed iment s

! contained arsenic and lead at c onc en tra t i on s greater than the f l o o d p l a i n
t a i l i n g s .

•* S a m p l e s c o l l e c t e d f r o m the marsh area al so shoved s i g n i f i c a n t con-
i c en tra t i on s of arsenic. T h o s e s ediment s a m p l e s c o l l e c t e d f r o m the marsh
L area c o n f l u e n c e w i t h S i l v e r Creek (RFT-SE-8 and RFT-SE-9) e x h i b i t e d

higher arsenic concentrat ions than those s ampl e s c o l l e c t e d f r o m the area
lL where the diversion d i t c h discharges into the marsh ( R F T - S E - 6 and

R F T - S E - 7 in F i g u r e 2). A g a i n , arsenic values were not three t imes
[ I greater than those d e t e c t e d in the background s a m p l e s .

: A r s e n i c c onc en t ra t i on s in the d iver s i on d i t c h s ampl e s ( R F T - S E - 4 ,
'** R F T - S E - 5 and R F T - S E - 6 ) a c t u a l l y decreased in a downgradi en t manner

across the t a i l i n g s p i l e . The h ighe s t c onc en tra t i on of arsenic in the
y d iver s ion d i t c h was d e t e c t e d in u p g r a d i e n t s ampl e R F T - S E - 4 , 776 m g / k g

and c o n s i s t e n t l y decreased in the more downgrad i en t s a m p l e s ( R F T - S E - 5 at
M 320 m g / k g and R F T - S E - 6 at 261 m g / k g ) . T h e s e s a m p l e s were c o l l e c t e d f r o m

areas w i t h l i t t l e h y d r a u l i c g r a d i e n t , l ow f l o w and w i t h o u t a
i w e l l - d e f i n e d channel. Heavy marsh v e g e t a t i o n was p r e s e n t . S a m p l e s

R F T - S E - 5 and R F T - S E - 6 contained a large amount of decaying organic
; m a t t e r which may have decreased arsenic concentra t ion.

Downgradient s ed iment sampl e R F T - S E - 1 0 was c o l l e c t e d 800 f e e t
y u p g r a d i e n t of an i r r i g a t i o n d iv er s i on s t ru c tur e on S i l v e r Creek. T h i s

sample e xh ib i t ed a low arsenic concentrat ion, 5.4 m g / k g , s ugge s t ing a
M s i g n i f i c a n t decrease in arsenic l eve l s w i t h i n 600 f e e t of R F T - S E - 9 ,

c o l l e c t e d f r o m the marsh, which showed much h igher c o n t a m i n a t i o n .

The re sul t o f these analyses i n d i c a t e t h a t a m a j o r i t y o f t h e
I e l evated arsenic c onc en t ra t i on s may be the r e su l t of c o n t r i b u t i o n f r o m
* • ' a d d i t i o n a l t a i l i n g s l o c a t e d u p g r a d i e n t a long S i l v e r Creek. T h i s
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occurrence i n d i c a t e s a d d i t i o n a l sources other than the t a i l i n g s s tored
i n t h e Richard s on F l a t t a i l i n g s p o n d .

8 . 4 O P P O R T U N I T Y S A M P L E S

A f t e r c a r e f u l reconnaissance o f t h e t a i l i n g s d a m a n d t h e
s urround ing area t h e F I T d i s covered t w o l o c a t i o n s which warranted
a d d i t i o n a l s a m p l i n g .

S a m p l e s R F T - O P V / O S E - 1 a n d R F T - O S E - 2 were c o l l e c t e d f r o m seep areas
at the base of the t a i l i n g s dam. O p p o r t u n i t y sediment s a m p l e R F T - O S E - 1
was c o l l e c t e d f r o m a p o n d e d area at the base of the t a i l i n g s dam and
showed e l e v a t e d lead ( 1 2 , 5 0 0 m g / k g ) a n d arsenic (751 m g / k g ) . S e d i m e n t
s a m p l e RFT-OSE-2 was c o l l e c t e d f r o m a s e ep area l o c a t e d a p p r o x i m a t e l y 50
f e e t north of the pond area where o p p o r t u n i t y s a m p l e R F T - O S E - 1 was
c o l l e c t e d . F l o w f r o m t h i s s e ep was minimal and the FIT was no t able t o
c o l l e c t a water s a m p l e . S e d i m e n t s a m p l e , R F T - O S E - 2 c on ta ined t h e
highe s t overall arsenic c onc en t ra t i on s , 839 m g / k g . However , lead
c o n c e n t r a t i o n s in R F T - O S E - 2 were rough ly h a l f o f t ho s e d e t e c t e d in
R F T - O S E - 1 (6900 m g / k g ) . T h e s e arsenic and lead c o n c e n t r a t i o n s exceed
tho s e f o u n d i n t h e s u r f a c e t a i l i n g s s a m p l e s f r o m t h e R i c h a r d s o n F l a t .

T h e s e c o n c e n t r a t i o n s i n d i c a t e a p o s s i b l e lo s s o f i n t e g r i t y in th e
t a i l i n g s dam contro l s t r u c t u r e . The pre sence o f the s e c o n t a m i n a n t s in
seep sampl e s may i n d i c a t e a c o n t r i b u t i o n of c o n t a m i n a t i o n to S i l v e r
Creek f r o m th e t a i l i n g s pond area.

9 . 0 S U M M A R Y A N D C O N C L U S I O N S

A f t e r a s y s t e m a t i c s a m p l i n g e f f o r t , t h e F I T d e t e c t e d a number o f
inorganic c o n t a m i n a n t s p r e s en t in t a i l i n g s , s u r f a c e wa t e r and s e d i m e n t
s a m p l e s c o l l e c t e d f r o m t h e S i l v e r Creek a n d R i c h a r d s o n F l a t t a i l i n g s
area. The s u r f a c e water r e s u l t s ar e more s u b j e c t t o t r a n s i t o r y changes
due t o t u r b i d i t y than are th e s e d i m e n t r e s u l t s , a l t h o u g h t h e y show th e
same t r e n d s .
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A r s e n i c , lead and mercury vere d e t e c t e d in most of the s a m p l e s .
The h i g h e s t c o n c e n t r a t i o n s of lead and arsenic were d e t e c t e d in
u p g r a d i e n t s a m p l e s R F T - S E - 1 7 ( 5 5 5 m g / k g arsenic a n d 12,200 m g / k g l e a d )
and R F T - S E - 4 (776 m g / k g arsenic and 13,600 m g / k g l e a d ) . S e d i m e n t
c o n c e n t r a t i o n s o f arsenic and lead are f a i r l y cons tant f r o m u p g r a d i e n t
s a m p l e R F T - S E - 1 7 downstream along S i l v e r Creek t o downgradient sample
R F T - S E - 1 0 . A r s e n i c l e v e l s range f r o m 211 m g / k g in s a m p l e R F T - S E - 1 6 t o
590 m g / k g in s a m p l e R F T - S E - 2 .

A r s e n i c and lead c o n c e n t r a t i o n s may a c t u a l l y be f a i r l y c on s tant
t h r o u g h o u t t h e S i l v e r Creek dra inage s t u d i e d i n t h i s i n v e s t i g a t i o n w i t h
v a r i a t i o n s in s a m p l e r e s u l t s p o s s i b l y due t o non-homogenous d e p o s i t i o n a l
var ia t i on s in contaminat ed sediment ma t e r ia l . C o n t r i b u t i o n o f
c o n t a m i n a n t s by the f l o o d p l a i n t a i l i n g s tha t were s a m p l e d i s not wel l
u n d e r s t o o d .

S a m p l e s c o l l e c t e d f r o m t h e R i c h a r d s o n F l a t r u n - o f f d iv e r s i on d i t c h
also showed e l e v a t e d lead and arsenic c o n t a m i n a t i o n . H o w e v e r ,
c o n c e n t r a t i o n s o f b o t h c ompound s decrease c o n s i s t e n t l y in d o w n g r a d i e n t
s a m p l e s . S a m p l e R F T - S E - 4 , c o l l e c t e d f r o m t h e ea s t ern u p g r a d i e n t e n d o f
the d i v e r s i o n d i t c h , has r o u g h l y tw i c e the arsenic c o n c e n t r a t i o n s as
those d e t e c t e d in downgradi en t d iv er s i on d i t c h s a m p l e s . T h i s may be due
to the large amount o f d e c a y i n g organic m a t t e r p r e s e n t in the
d o w n g r a d i e n t s a m p l e s .

S a m p l e s c o l l e c t e d f r o m s ed iment i n S i l v e r Creek i n d i c a t e a d d i t i o n a l
sources o f c o n t a m i n a t i o n u p s t r e a m o f t h e Richard s on F l a t t a i l i n g s dam.
H o w e v e r , s e ep and s e d i m e n t s a m p l e s c o l l e c t e d f r o m th e f a c e o f t h e
t a i l i n g s d a m a n d s e d i m e n t s a m p l e s c o l l e c t e d f r o m t h e d i v e r s i o n d i t c h
i n d i c a t e some c o n t r i b u t i o n f r o m t h e t a i l i n g s area.

I n g e n e r a l , t h e we igh t o f t h e ev id enc e i n d i c a t e s a s u b s t a n t i a l
c on taminan t c o n t r i b u t i o n t o S i l v e r Creek b y sources u p g r a d i e n t o f t h e
R i c h a r d s o n F l a t t a i l i n g s area. A d d i t i o n a l c o n t a m i n a t i o n i s m i g r a t i n g
f r o m t h e R i c h a r d s o n F l a t t a i l i n g s area a n d cou ld a l s o b e a f f e c t i n g wa t e r
q u a l i t y i n t h e S i l v e r Creek d r a i n a g e .
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L V a l i d a t i o n F u n c t i o n a l G u i d e l i n e s f o r E v a l u a t i n g I n o r g a n i c s A n a l y s i s .

TDD HQ-8410-01.

u
U

U . S . W e a t h e r Bureau, 1963, N o r m a l Annual a n d M a y - S e p t e m b e r P r e c i p i t a t i o n
(1931-60) f o r t h e S t a t e o f U t a h : M a p o f U t a h , S c a l e 1:50,000.

• 19F08-8903-06
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Source: Park Q t y Q u a d r a n g l e , U t a h . U S G S , 1955
1 / 2 1 Mle

L O C A T I O N M A P

Park C i t y

U T A H

F I E L D I N V E S T I G A T I O N S O F U N C O N T R O L L E D
H A Z A R D O U S W A S T E S I T E S
T A S K REPORT T O T H E E . P . A .

T I T L E :
R I C H A R D S O N F L A T T A I L I N G SPark C i t y , Utah

S I T E L O C A T I O N M A P
T . D . O . F08-8903-06
e c o l o g y & environment , inc.

D E N V E R , C O L O R A D O F I G . 1
Dat«i Drawn by. Sc*!«>



Marsh andSwamp Area

T a i l i n g s sample
S u r f a c e water s a m p l e
S e d i m e n t s a m p l e

1 R F T - S E - 9R F T - S W - 8
R F T - S E - 8 R F T - S W - 4

R F T - S E - 4

T A I L I N G S A R E A R F T - T A - 1 | f X
R F T - S W - 6
R F T - S E - 6R F T - T A - 4"TT a i l i n g s

R F T - S W - 2
R F T - S E - 2

R F T - S W - 1 6
R F T - S E - 1 6

R F T - S W
R F T - S E - 1 R F T - S W - 1 7

F I E L D I N V E S T I G A T I O N S O F U N C O N T R O L L E D
H A Z A R D O U S W A S T E S I T E S
T A S K REPORT T O T H E E . P . A .

R I C H A R D S O N F L A T T A I L I N G SPark C i t y , Utah
S A M P L E L O C A T I O N M A P

Scate in Feet T . D . D . F08-8903-06
e c o l ogy & environment, inc.

D E N V E R , C O L O R A D O
Oate! 0 8 / 8 9 Drawn by. RSM S e a l * :



R F T - S W - 1 0
R F T - S E - 1 0

Marsh andS w a m p Area

T a i l i n g s s a m p l e
S u r f a c e water s a m p l e
S e d i m e n t s a m p l eR F T - S W - 4

R F T - S E - 41 7 5 )
[ 3 1 6 0 0 ]

R F T - T A - 5 S
IR F T - S W - 3

R F T - S E - 31

( 2 5 9 ) A r s e n i c c o n c e n t r a t i o n ( m g / k g )
[ 3 1 6 0 0 ] Lead c o n c e t r a t i o n ( m g / k g )

R F T - O P - 1 i m
* R F T - S W - 7
, R F T - S E - 7 1 = T A I L I N G S A R E A I

R F T - S W - 6
R F T - S E - 6 R o n

^ ( 2 5 9 )T a i l i n g s i : [ 9 3 o o ] R F T - S W - S j B
R F T - S E - 5 B R F T - T A - 2

R F T - S W - 2
R F T - S E - 2I

R F T - S W - 1 6
R F T - S E - 1 6

R F T - S W - 1
R F T - S E - 1 R F T - S W - 1 7

F I E L D I N V E S T I G A T I O N S O F U N C O N T R O L L E D
H A Z A R D O U S W A S T E S I T E S
T A S K R E P O R T T O T H E E . P . A .

T I T L E :
R I C H A R D S O N F L A T T A I L I N G SPark C i t y . U t a h

C O N C E N T R A T I O N O F L E A D A N D A R S E N I C
• I N T A I L I N G S S A M P L E ST . D . D . F08-8903-06Scale in Feet

e c o l o g y & e n v i r o n m e n t , inc.
D E N V E R . C O L O R A D O

D a t e : 087 89 Drawn by. RSM S c a l e :



R F T - S W - 1 0
R F T - S E - 1 0

M a r s h andS w a m p Area

R F T - S W - 9
R F T - S E - 9

T a i l i n g s s a m p l e
S u r f a c e water s a m p l e
S e d i m e n t s a m p l eR F T - S W - 4

R F T - S E - 4
( 2 3 2 6 )

[ 2 2 1 0 0 ]

( 8 . 4 )
[ 3 6 . 6 ] * « [ 2 0 0 0 0 ]

( 6 1 9 )
Lead c o n c e n t r a t i o n ( u g / l )
A r s e n i c c o n c e n t r a t o n ( u g / l !R F T - O P - 1 =

R F T - S W - 7 = i
R F T - S E - 7 I = S T A I L I N G S A R E A !

R F T - S W - 5 1
R F T - S E - 5 S R F T - T A - 2 ^

R F T - T A - 3 1

L — — — — — T
F I E L D I N V E S T I G A T I O N S O F U N C O N T R O L L E D

H A Z A R D O U S W A S T E S I T E S
T A S K R E P O R T T O T H E E . P . A .

T I T L E . -
R I C H A R D S O N F L A T T A I L I N G SPark C i t y . U t a h

C O N C E N T R A T I O N S O F L E A D A N D A R S E N I C
I N U N F I L T E R E D W A T E R S A M P L E S ( u q / l )

T . D . O . F 0 8 - 8 9 0 3 - 0 6
e c o l o g y & env ironment , inc.

D E N V E R , C O L O R A D O
0,te. 087 89 Drawn by; RSM S c a l e



R F T - S W - 1 0
R F T - S E - 1 0 ( 5 . 4 )

' 1 1 0 8 ].. uMarsh andS w a m p Area

R F T - S W - 9
R F T - S W - 8 - P - " R F T - S E - 9 ^

T a i l i n g s s a m p l e
S u r f a c e water s a m p l e
S e d i m e n t s a m p l eR F T - S W - 4

R F T - S E - 4
( 7 7 6 ) [ 1 3 6 0 0 ]

( 8 3 9 ) [ 6 9 0 0 ]I * [ 6 9 7 0 ] S e d i m e n t A r s e n i cc o n c e n t r a t i o n s m g / k g
S e d i m e n t Leadc o n c e n t r a t i o n s m g / k gT A I L I N G S A R E A R F T - T A - r

R F T - S W - 6
R F T - S E - 6 Pond^a

( 2 6 1 )
[ 3 7 9 0 ]

R F T - T A - 4
IT a i l i n g s

R F T - S W - 2
R F T - S E - 2

( 5 9 0 ) [ 1 4 2 0 0 ] Q '

( 3 2 0 ) [ 9 5 5 0 1

R F T - S W - 1 6
R F T - S E - 1 6 ( 2 1 1 )

[ 4 4 3 0 ]
R F T - S W - 1 7
R F T - S E - 1 7
— ( 5 5 5 ) [ 1 2 2 0 0 ] ' ~ —

R F T - S W - 1 '
5 f J l l § ~ 1

( 8 3 . 2 ) [ 1 7 9 0 ]

F I E L D I N V E S T I G A T I O N S O F U N C O N T R O L L E D
H A Z A R D O U S W A S T E S I T E S
T A S K R E P O R T T O T H E E . P . A .

T I T L E :
R I C H A R D S O N F L A T T A I L I N G S

Park C i t y . U t a hS E D I M E N T A R S E N I C A N D L E A D' C O N C E N T R A T I O N M A P
T . o . D . F 0 8 - 8 9 0 3 - 0 6S c a l e in Feet
e c o l o g y & e n v i r o n m e n t , inc.

D E N V E R , C O L O R A D O
p a t e , 0 8 / 8 9 p r a w n b y . R S M S c a l e
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T A B L E 1 S U R F A C E W A T E R F I E L D D A T A S I T E :
S A M P L E I D .

RFT-SW-1A & B

RFT-SW-2A & B

RFT-SW-3A & B
iRFT-SW-4A & B

RFT-SW-5A & B

RFT-SW-6A & B

RFT-SW-7A & B

RFT-SW-8A & B

RFT-SW-9A & B

RFT-SW-10A & B

RFT-OPW-1A & B

S A M P L I N G
D A T E

0 7 / 1 9 / 8 9

0 7 / 1 9 / 8 9

0 7 / 1 9 / 8 9

0 7 / 1 9 / 8 9

0 7 / 1 9 / 8 9

0 7 / 1 9 / 8 9

0 7 / 1 8 / 8 9

0 7 / 1 8 / 8 9

0 7 / 1 8 / 8 9

0 7 / 1 8 / 8 9

0 7 / 1 9 / 8 9

T I M E

1107

1040

1016

0911

0854

0824

1648

1633

1345

1511

1345

S H I P P I N G
D A T E

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

F I E L D D A T A
PH

7.5

7.3

7.5

7.05

7.09

6.8

6.01

6.61

7.74

8.08

7.51

C O N D .
umho

620

1300

1350

1000

1300

1600

1500

1500

1200

1200

1200

T E M P .
C

20

19

18

14

14

17

20

19

24

22

17

Richardson F l a t T a i l i n g s

C O M M E N T S

T h e s e s a m p l e s were c o l l e c t e d in S i l v e r Creek. down-s tream of constajctirxi . a c t i v i t i e s . T B e s e a c t i v i t i e sre su l t eo in n igh ty t u r D i d water wnicn, in turn, mayincrease m e t a l s c o n c e n t r a t i o n s in u n f i l t e r e d surface
water sanples RFT-aWB and RFT-S£-3B.



r:

T A B L E 1 (Cent) S U R F A C E W A T E R F I E L D D A T A S I T E : R i c h a r d s o n F l a t T a i l i n g s
S A M P L E I D .

RFT-SW-11A & B

RFT-SW-15A & B

R F T - S W - 1 6 A . & B
1

RFT-SW-17A & B

RFT-SW-18A & B

S A M P L I N G
D A T E

0 7 / 1 9 / 8 9

0 7 / 1 9 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

T I M E

1040

1437

1025

1040

1100

S H I P P I N G
n A T E *D A l b

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

F I E L D D A T A
PH

7.3

—

7.15

7.0

—

C O N D .
umho

1300

—

1000

1000

—

T E M P .
C

19

—

16

16

C O M M E N T S

D u p l i c a t e o f RFT-SW-2A & B

Blank

Blank



T A B L E . S O I L A N D S E D I M E N T F I E L D D A T A S I T E R i c h a r d s o n F l a t T a i l i n g s

• A M P L E 10

R F T - S E - 1
R F T - S E - 2

R F T - S E - 3

R F T - S E - 4

R F T - S E - 5 •

R F T - S E - 6

R F T - S E - 7

R F T - S E - 8

R F T - S E - 9

R F T - S E - 1 0

R F T - S E - 1 6

R F T - S E - 1 7
R F T - T A - 1

R F T - T A - 2

S A M P L I N G

D A T E

0 7 / 1 9 / 8 9
0 7 / 1 9 / 8 9
0 7 / 1 9 / 8 9

0 7 / 1 9 / 8 9

0 7 / 1 9 / 8 9

0 7 / 1 9 / 8 9

0 7 / 1 8 / 8 9

0 7 / 1 8 / 8 9

0 7 / 1 8 / 8 9

0 7 / 1 8 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9
0 7 / 1 8 / 8 9

0 7 / 1 8 / 8 9

T I M E

1107
1040
1016

0925

0900

0835

1700

1640

1351

1524

1025

1040
1115

1125

S H I P P I N O D A T E

0 7 / 2 0 / 8 9
0 7 / 2 0 / 8 9
0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9
0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

C O M M E N T *

Dark brown material , some organic mat t er present
L i g h t gray m e d i u m t o f i n e grained s ed imen t
L i g h t gray medium t o f i n e gra ined s ed iment

Dark brown to medium gray } f i n e grained s ed iment

G r a y w i t h rust c o l or

L i g h t gray 4 med ium to coarse gra ined s ed imen t

Dark brown s ed iment h i g h in organic m a t t e r

Dark brown s ed iment h i g h in organic m a t t e r

M e d i u m gray f i n e gra ined s e d i m e n t , some organic m a t t e r present

Dark brown s i l t y c l a y ( f i n e g r a i n e d )

M e d i u m g r a y ^ f i n e t o coarse gra ined s ed iment

M e d i u m gray, f i n e t o coarse gra ined s e d i m e n t s
Tan or rust co lored^ f i n e sand or t a i l i n g s

T a n c o l o r ed^ f i n e sand o r t a i l i n g s



T A B L E _ L _ S O I L A N D S E D I M E N T F I E L D D A T A S I T E R i c h a r d s o n F l a t T a i l i n g s

• A M P l f I D

R F T - T A - 3

R F T - T A - 4

R F T - T A - 5

|

S A M P L I N G

D A T ! T I M I

0 7 / 1 8 / 8 9

0 7 / 1 8 / 8 9

0 7 / 1 8 / 8 9

1138

1205

1217

,

S H I P P I N G D A T !

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

C O M M E N T *

L i g h t tan to gray material , f i n e t ex ture

S o i l pH measurement s showed a pH o f 2 f or the s e t a i l i n g s

S o i l pH measurement s showed a pH of 2



TABLE 3
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

T A I L I N G S S A M P L E S ( m g / k g )
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

L

L

L
I ~

L

SAMPLE #
T R A F F I C R P T f t
S A M P L E L O C A T I O N

A l u m i n u mA n t i m o n yA r s e n i cBariumB e r y l l i u mCadmiumC a l c i u mChromiumC o b a l tC o p p e rI r o nLeadMagne s iumManganeseMercury *N i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mV a n a d i u mZ i n c

R F T - T A - 1
M H L - 9 5 5
EAST OF
T A I L I N G S
POND
691
63.1
220J1530.22u
21.137000[ 2 . 0 ][ 5 . 5 ]1494470025801120014400.998.2[ 2 5 5 ]23.612.6[ 2 2 . 4 ]6 . 6 j
[ 1 . 3 ]3220

R F T - T A - 2
M H L - 9 5 6
MIDDLE OF
T A I L I N G S
POND
1040
84.4
208J86.90.22u41.2545006.0[ 2 . 6 ]2053650030601850017401.39.4[ 4 9 6 ]12.718.5[ 3 4 . 8 ]3 .0 j[ 3 . 8 ]5710

R F T - T A - 3
M H P - 5 0 0
WEST OF
T A I L I N G S
POND
1530
87.0222J[ 3 2 . 8 ]0.22u95.9682008.8[ 7 . 4 ]336534004520230002320.88
[ 7 . 1 ][ 8 2 7 ]19.222.1[ 4 2 . 6 ][ 4 . 2 J J[ 3 . 7 ]14100

R F T - T A - 4
M H P - 5 0 1
F L O O D
P L A I N
T A I L I N G S
1030
1202 5 9 j1170.27u11754000.69u[ 3 . 9 ]281974009300[ 1 1 4 0 ]2128.20[ 5 . 1 ][ 1 1 4 0 ]45.762.8[ 6 0 3 ][ 9 . 7 ] j[ 2 . 6 ]16200

R F T - T A - 5
M H P - 5 0 2
FLOOD
P L A I N
T A I L I N G S
240
144
175J[ 3 9 . 5 ]0.23u250328000.59u[ 3 . 2 ]2658700031600[ 1 4 2 ]2527.60[ 6 . 2 ][ 6 8 0 ]38.4115[ 1 1 7 ][ 6 . 8 ] j0.57u33800

* - R e s u l t s have been p r o v i d e d by K e y s t o n e Labora tory of H o u s t o n , T e x a s .The remaining r e s u l t s are f r o m analyses c onduc t ed by S i l v e r V a l l e yL a b o r a t o r i e s o f K e l l o g , I d a h o .
j - The a s s o c ia t ed numerical value is an e s t i m a t e d q u a n t i t y because theamount d e t e c t e d i s below the contract required d e t e c t i o n l i m i t (CRDL) orbecause minor q u a l i t y control c r i t e r i a were not met. Presence of themater ia l is r e l i a b l e .
u - The mater ia l was analyzed f o r , but was not d e t e c t e d . Thea s s o c ia t ed numerical value i s the e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t or
CRDL.
[ ] - T h e a s s o c ia t ed numerical value i s a n e s t i m a t e d q u a n t i t y because t h eamount d e t e c t e d i s below the contract required d e t e c t i o n l i m i t (CRDL).Presence of the mat er ia l i s re l iable . ( I n o r g a n i c d a t a o n l y ) .



L
L TABLE 4

I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R
S E D I M E N T S A M P L E S

R I C H A R D S O N F L A T T A I L I N G S
S U M M I T C O U N T Y , U T A H

TDD F08-8903-06 - PAN FUT0039HDA

L

SAMPLE #
P A C K I N G L I S T #
S A M P L E L O C A T I O N

AluminumA n t i m o n yArsen i cBariumB e r y l l i u mCadmiumC a l c i u mChromiumC o b a l tC o p p e rI r o nLeadMagnes iumManganeseMercuryN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mVanadiumZ i n c

R P T - S E - 14725H-01
BCRGRND
I R R I G
D I T C H

18400
19. 8 j
83.2
2701.714. 6 j1500021.9[ 1 1 . 4 ]239308001790613012601.023.531603 . 1 J9.7[ 2 3 9 ]
[ • 8 1 ] J48.72770

R F T - S E - 24725H-02
SILVER CRK
N E X T T O
F L O O D
P L A I N
8620
201j590147
[ . 8 6 ]91. 4j25600.77u43.575318100014200943017304.921.5[ 1 1 6 0 ]46. 2 j47.5[ 1 8 1 ][ 3 . 6 ] j19.0- 15500

R F T - S E - 34725H-03
SILVER CRK
D N G R D N T
FLOOD
P L A I N
7650
114J427130
[ - 8 1 ]82. Oj2610[ 1 . 0 ]38.54591480009880848016306.028.8[ 1 1 5 0 ]42. 7 j30.3[ 1 7 3 ]

4 . 1 J21.215100

R F T - S E - 44725H-04
U P G R D N T
D I V E R S I O N
D I T C H

25100200j7761220[ 1 . 9 ]lOOj8210033.2
[ 1 0 . 1 ]84058600136003380027705.527.0627015. 4j86.0[ 4 4 7 ]23. 2 j46.515700

R F T - S E - 54725H-05
D I V E R S I O N
D I T C H

2810178j320134[ - 4 7 ]149j8970010.9[ 5 . 3 ]6134480095501970030901.5
[ 2 . 9 ][ 7 9 4 ]1 6 . 1 j r60.9[ 8 4 . 6 ]12. 7 j[ 8 . 6 ]26400

j - The a s soc ia ted numerical value is an e s t i m a t e d q u a n t i t y because theamount d e t e c t e d i s below the contract required d e t e c t i o n l i m i t (CRDL) orbecause minor q u a l i t y control cr i teria were not met. Presence of thematerial is r e l i ab l e .
r - Q u a l i t y control i n d i c a t e s that d a t a is not usable ( m a t e r i a l may or
may not be p r e s e n t ) . DO NOT USE THIS DATA!.
u - The mater ia l was analyzed f o r , but was not d e t e c t e d . Thea s s o c ia t ed numerical value i s the e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t or
CRDL.
[ ] - T h e a s soc ia t ed numerical value i s a n e s t i m a t e d q u a n t i t y because t h eamount d e t e c t e d i s below the contract required d e t e c t i o n l i m i t (CRDL).Presence o f the mater ia l i s r e l iab l e . ( I n o r g a n i c d a t a o n l y ) .



L TABLE 4 CONT.
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

S E D I M E N T S A M P L E S ( i n g / k g )
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

U
L.

SAMPLE #
P A C K I N G L I S T #
S A M P L E L O C A T I O N

A l u m i n u mA n t i m o n yA r s e n i cBariumB e r y l l i u mCadmiumC a l c i u m
ChromiumC o b a l tC o p p e rIronLeadMagnes iumManganeseMercuryN i c k e lPotas s iumS e l e n i u mS i l v e rS o d i u mT h a l l i u mVanad iumZinc

R F T - S E - 64725H-06
OUT FLOW
P O I N T F O R
D I V E R S I O N
D I T C H
11100
40.8261J944[ . 8 5 ]62. 3 j46900.71u64.4256414003790133002070000.2469.718705 . 6 j13.7[ 3 4 4 ]8 . 5 J34.818800

R F T - S E - 74725H-07
M A R S H

971037. 6j198384
[ 1 . 1 ]102J907009.920.426464900325020700191000.8214.018809 . 2 J23.9[ 2 5 4 ]1 0 . I j20.517600

R F T - S E - 84725H-08
SILVER CRK
D R A I N A G E
I N M A R S H
AREA
14000
80. 5 j
348286
[ 1 . 5 ]82. 3 j8580016.533.356749200351018400143001.125.8240013. 2j36.9[ 2 7 6 ]14. 2 j26.918300

R F T - S E - 94725H-09
C U L V E R T
D R A I N A G E
M A R S H
AREA
10900
107J295229[ 1 . 4 ]90. 2 j3870016.320.149868700697011100
30705.016.3159021. 9j36.2[ 2 2 0 ]
4 - 1 J31.215900

R F T - S E - 1 04725H-10
D N G R D N T
8 0 0 ' U P S T R M
OF IRRIG
D I T C H
20200
l O . l u j
5.44081.62 . 2 J964018.5[ 1 0 . 9 ]40.7255001086360303
[ - 1 0 ]17.060505.6ur.41u[ 3 8 9 ]• 23uj37.7302

j - The a s soc iated numerical value is an e s t i m a t e d q u a n t i t y because theamount d e t e c t e d is below the contract required d e t e c t i o n l i m i t (CRDL) orbecause minor q u a l i t y control c r i t e r ia were not met. Presence of the
mater ia l is r e l i ab l e .
r - Q u a l i t y control i n d i c a t e s t ha t d a t a is not usable ( m a t e r i a l may or
may not be p r e s e n t ) . DO NOT USE THIS DATA!.
u - The material was analyzed for, but was not d e t e c t e d . Thea s s o c ia t ed numerical value i s the e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t or
CRDL.
[ ] - T h e a s s o c ia t ed numerical value i s a n e s t i m a t e d q u a n t i t y because t h eamount d e t e c t e d i s below the contract required d e t e c t i o n l i m i t (CRDL).Presence o f the material i s r e l iab l e . ( I n o r g a n i c d a t a o n l y ) .



TABLE 4 CONT.
A N A L Y T I C A L R E S U L T S F O R

I N O R G A N I C S E D I M E N T S A M P L E S
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

L J

L

SAMPLE #
P A C K I N G L I S T |
S A M P L E L O C A T I O N

A l u m i n u mA n t i m o n yA r s e n i cBariumB e r y l l i u mCadmiumCalc iumChromium
Cobal tC o p p e rI r o nLeadMagnes iumManganeseMercuryN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mV a n a d i u mZ i n c

R F T - O S E - 14725H-11
O P P O R T U N I T Y
POND
S E D I M E N T
S A M P L E

19500
142J751668[ 2 . 3 ]185j24900018.2[ 5 . 9 ]8701560001250029700196001.932.1479019. 9j60.6[ 7 6 4 ]2 4 . I j38.024000

R F T - O S E - 24 7 2 5 H - 1 2
O P P O R T U N I T Y
SEEP
S E D I M E N T
S A M P L E

688049. 3 j839557
[ 1 . 6 ]131j167000l.Ou53.345613200069002340023700.7326.316902 . 5 J
22.5
[ 2 0 6 ]
21. Oj[ 1 8 . 6 ]20000

R F T - S E - 1 64725H-13B C K G R N D
S E D I M E N T
ON SILVER
CREEK

15200
53. 9 j
211
209[ 1 . 4 ]43. 9 j1450011.824.6231861004430634015603.322.424902 5 . I j15.5[ 2 1 5 ]1 . 2 b j40.58580

R F T - S E - 1 74725H-14
B C K G R N D
B E T W E E N
I R R I G D I T C H
& ROAD ON
S I L V E R
4440
183J55566.0[ . 6 3 ]113j18900,72u76.84962630001220058801370.8131.4[ 6 5 7 ]84. Oj39.8[ 1 0 5 ]6.0 j[ 1 0 . 4 ]17500

j - The a s soc ia ted numerical value is an e s t i m a t e d q u a n t i t y because theamount d e t e c t e d is below the contract required d e t e c t i o n l i m i t (CRDL) orbecause minor q u a l i t y control c r i t e r i a were not met. Presence of themater ia l is r e l i a b l e .
u - The mat er ia l was analyzed f o r , but was not d e t e c t e d . Theassociated numerical value is the e s t ima t ed sampl e q u a n t i t a t i o n l i m i t or
CRDL.
[ ] - T h e a s s o c ia t ed numerical value i s a n e s t i m a t e d q u a n t i t y because t h eamount d e t e c t e d i s below th e contrac t required d e t e c t i o n l i m i t (CRDL).Presence o f the mat er ia l i s r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .



L

L
yiL

L

TABLE 5
A N A L Y T I C A L R E S U L T S F O R

I N O R G A N I C S U R F A C E W A T E R S A M P L E S ( u g / 1 )
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

SAMPLE f
TRAFFIC RPT #
S A M P L E L O C A T I O N

A l u m i n u mA n t i m o n yA r s e n i cBariumBeryl l iumCadmiumCal c iumChromiumC o b a l tC o p p e rI r o nLeadMagnes iumManganeseMercuryN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mVanad iumZ i n c

R F T - S W - 1 A
M H P - 5 2 5
B C K G R N D
PACE HOMER
D I T C H
[ 2 7 . 9 ] u b19. 9u[ 7 . 2 ][ 6 1 . 9 ] u b
l . l u1.8u132000b2.8u[ 3 . 1 ] u bl . l u[ 5 6 . 4 ] u b9 . 2 b j34700b20. 3b0.20u9.7u[ 1 8 2 0 ] u b[ 1 5 . 4 ] u b1.6u197000.90u2.7u64. Ib

R F T - S W - 1 B
M H P - 5 2 6
B C K G R N D
PACE HOMER
D I T C H
[ 2 6 . 3 ] u b
19. 9u[ 7 . 7 ][ 6 1 . 9 ] u b
l . l u1.8u131000b2.8u2.6u[ 2 . 4 ] u b[ 8 4 . 7 ] u b[ 0 . 9 3 ] u b34400b19. Ib0.20u9.7u[ 2 1 1 0 ] u b[ 1 5 . 2 ] u b1.6u197000.90u2.7u52. 7b

R F T - S W - 2 A
M H P - 5 2 3
SILVER CRK
N E A R F L O O D
P L A I N T L G S
[ 1 8 . 2 ] u b
[ 2 5 . 7 ] u b[ 6 . 6 ][ 6 1 . 5 ] u bl . l u[ 5 . 0 ] u b211000b2.8u[ 3 . 5 ] u b[ 1 . 2 ] u b[ 6 3 . 2 ] u b48.3b j41400b1170b0.20u[ 1 3 . 9 ][ 3 1 8 0 ][ 2 . 6 ] u b1.6u42300b0.90u2.7u1730b

R F T - S W - 2 BM H P - 5 2 4
SILVER CRK
N E A R F L O O D
P L A I N T L G S
44500b210b619881b[ 2 . 4 ]137b248000b72.2[ 2 7 . 0 ] u b1390b98500b20000bj68400b3080b11.5067.38980b[ 3 4 . 2 ] u b131b42900b[ 4 . 7 ]12919300b

R F T - S W - 3 AM H P - 5 2 1
SILVER CRK
N E A R F L O O D
P L A I N T L G S
[ 1 6 . 5 ] u b19. 9u[ 3 . 8 ][ 5 2 . 9 ] u bl . l u9.2b199000b2.8u[ 2 . 6 ] u b[ 1 . 5 ] u b[ 3 9 . 9 ] u b3 8 . 2 b j39600b1080b0.20u9.7u[ 3 4 7 0 ] u b[ 1 4 . 7 ] u b1.6u41000b0.90u2.7u2360b

b - M a t e r i a l was d e t e c t e d in the l a b o r a t o r y blanks. Q u a n t i t y r e p o r t e d is >5Xthe amount f o u n d in the blank (>10X for me thyl ene c h l o r i d e , ace tone, t o luene ,and p h t h a l a t e s ) . A f a l s e p o s i t i v e re sul t may e x i s t .
u - The mater ia l was analyzed f o r , but was not d e t e c t e d . The a s s o c ia t ednumerical value i s the e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t or CRDL.
[ ] - T h e a s s o c ia t ed numerical value i s a n e s t i m a t e d q u a n t i t y because t h eamount d e t e c t e d i s below t h e contrac t required d e t e c t i o n l i m i t ( C R D L ) .Presence o f the mater ial i s r e l iab l e . ( I n o r g a n i c d a t a o n l y ) .



L
L
L

L
L
L
L

T A B L E 5 C O N T .
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

S U R F A C E W A T E R S A M P L E S
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A HTDD F08-8903-06 - PAN FUT0039HDA
SAMPLE #
TRAFFIC RPT #
S A M P L E L O C A T I O N

A l u m i n u mA n t i m o n yA r s e n i cBarium
Beryl l iumCadmiumC a l c i u mChromiumC o b a l tC o p p e rI r o nLeadMagnesiumManganeseMercuryN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mV a n a d i u mZ i n c

R F T - S W - 3 B
M H P - 5 2 2
SILVER CRK
N E A R F L O O D
P L A I N T L G S
1740b[ 5 3 . 8 ] u b41.9[ 8 2 . 2 ] u bl . l u[ 1 6 . 0 ]206000b2.8u[ 5 . 7 ]71. 4b5320bH O O b j42000b1220b0.2u9.7u[ 3 1 6 0 ] u b[ 2 8 . 5 ] u b[ 6 . 3 ] u b42000b0.90u[ 5 . 5 ]3790b

R F T - S W - 4 A
M H P - 5 1 5
U P G R D N T
D I V E R S I O N
D I T C H
[ 3 2 . 8 ]
[ 3 9 . 3 ]68.6[ 1 0 2 ]l . l u[ 4 . 6 ]1800002.8u
1 8 . 8 ][ 1 3 . 6 ]26741.83800027800.2u9.7u558014. Our1.6u5460014.12.7u2650

R F T - S W - 4 B
M H P - 5 1 6
U P G R D N T
D I V E R S I O N
D I T C H
3090093723262330[ 1 . 7 ]28944600050.2[ 4 8 . 7 ]154010700022100J104000211008.065.5156001.2ur2015850083. 4 j58.749100

R F T - S W - 5 A
M H P - 5 1 7D I V E R S I O N
D I T C H

[ 3 2 . 6 ]19. 9u10. 7 j[ 3 7 . 0 ]l . l u[ 3 . 3 ]3080002.8u2.6u
[ 1 2 . 4 ]41612.96160013100.2u[ 2 5 . 8 ]273u14. Our1.6u28800l.Ou2.7u2990

R F T - S V - 5 BM H P - 5 1 8
D I V E R S I O N
D I T C H

[ 3 3 . 7 ]19. 9u17. 4j[ 3 5 . 9 ]l . l u6.2
3140002.8u2.6u[ 5 . 6 ]69624.96270013400.2u9.7u273u14. Our1.6u29300l.Ou2.7u3060

b - M a t e r i a l was d e t e c t e d in the l abora t ory blanks. Q u a n t i t y r e p o r t e d is >5Xthe amount found in the blank (>10X for methylene ch l o r id e , acetone, toluene,and p h t h a l a t e s ) . A f a l s e p o s i t i v e r e su l t may e x i s t .
j - The as sociated numerical value is an e s t i m a t e d q u a n t i t y because theamount d e t e c t e d i s below the contract required d e t e c t i o n l i m i t (CRDL) orbecause minor q u a l i t y control c r i t e r i a were not met. Presence of thematerial is r e l i ab l e .
r - Q u a l i t y control i n d i c a t e s that d a t a is not usable ( m a t e r i a l may or maynot be p r e s e n t ) . DO NOT USE THIS DATA!.
u - The mater ia l was analyzed f o r , but was not d e t e c t e d . The a s s o c i a t e dnumer i ca l , va lu e i s th e e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t or C R D L .[] - The as sociated numerical value i s an e s t i m a t e d q u a n t i t y because theamount d e t e c t e d i s below th e contract required d e t e c t i o n l i m i t (CRDL).Presence o f the mater ia l i s r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .



TABLE 5 CONT.
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

S U R F A C E W A T E R S A M P L E S
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

L

L
L
L
L

y
U
L ;

L

SAMPLE #
TRAFFIC RPT #
S A M P L E L O C A T I O N

A l u m i n u mA n t i m o n yArsen i cBariumB e r y l l i u mCadmiumC a l c i u mChromiumCobal tC o p p e rI r o nLeadMagne s iumManganeseMercuryN i c k e lP o t a s s i u mS e l e n i u mS o d i u mS i l v e rT h a l l i u mVanadium
Z i n c

R F T - S W - 6 AM H P - 5 1 9
D I V E R S I O N
D I T C H
O U T F A L L
[ 1 7 . 6 J19. 9u2.3u
1 1 4 . 9 ]l . l u1.8u
3160002.8u2.6uH 0 . 4 ]4261.8u
6820031800.2u1 1 3 . 2 ][ 2 0 1 0 ]14. Our450001.6ul.Ou2.7u219

R F T - S W - 6 B
M H P - 5 2 0
D I V E R S I O N
D I T C H
O U T F A L L
[ 3 4 . 7 ] u b19. 9u[ 3 . 9 ]( 1 4 . 9 ] u bl . l u1.8u330000b2.8u[ 3 . 8 ] u b
[ 1 . 2 ] u b123[ 1 . 9 ] u b j71200b3170b0.2u9.7u[ 2 2 3 0 ]12. Ou49600b
1.6u0.9u2.7u198b

R F T - S W - 7 A
M H P - 5 0 9
M A R S H Y
AREA

11. 5u19. 9u2.3u[ 1 4 . 9 ] u bl . l u1.8u3220002.8u2.6u[ 1 . 9 ]2700.90u6870094.80.2u9.7u[ 1 4 8 0 ]14. Our475001.6ul.Ou2.7u190

R F T - S W - 7 B
M H P - 5 1 0
M A R S H YAREA

36819. 9u[ 9 . 4 ][ 3 7 . 0 ]l . l u[ 2 . 6 ]3330002.8u[ 3 . 8 ][ 1 2 . 9 ]10701317050021100.2u9.7u[ 1 7 1 0 ]1.4ur48400[ 2 . 4 ]l.Ou2.7u656

R F T - S W - 8 A
M H P - 5 1 1
SILVER CRK
I N M A R S H Y
AREA
[ 1 6 . 8 ]19. 9u[ 5 . 3 ][ 3 2 . 1 ]l . l u
1.8u3200002.8u2.6ul . l u2240.90u686009600.2u9.7u[ 1 3 3 0 ]14. Our467001.6ul.Ou2.7u295

j - The a s so c ia t ed numerical value is an e s t i m a t e d q u a n t i t y because theamount d e t e c t e d i s below the contract required d e t e c t i o n l i m i t (CRDL) orbecause minor q u a l i t y control c r i t e r i a were not met . Presence of themater ia l is r e l i ab l e .
u - The mater ia l was analyzed f o r , but was not d e t e c t e d . The a s s o c i a t e dnumerical value i s the e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t or C R D L .
[] - The a s s o c ia t ed numerical value i s an e s t i m a t e d q u a n t i t y because th eamount d e t e c t e d i s below t h e contract required d e t e c t i o n l i m i t ( C R D L ) .Presence o f the mater ia l i s r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .



L
T A B L E 5 C O N T .

I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R
S U R F A C E W A T E R S A M P L E S

R I C H A R D S O N F L A T T A I L I N G S
S U M M I T C O U N T Y , U T A H

TDD F08-8903-06 - PAN FUT0039HDA

L
L
Li

L
L

SAMPLE f
TRAFFIC RPT #
S A M P L E L O C A T I O N

A l u m i n u mA n t i m o n yA r s e n i cBariumB e r y l l i u mCadmiumC a l c i u mChromiumC o b a l tC o p p e rI r o nLeadMagne s iumManganeseMercuryN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mVanadiumZinc

R F T - S W - 8 B
M H P - 5 1 2
SILVER CRK
I N M A R S H Y
AREA
[ 1 0 6 ]19. 9u[ 8 . 4 ][ 3 3 . 5 ]
l . l u1.8u3030002.8u2.6u[ 4 . 9 ]109036.6649009500.2u9.7u[ 9 8 6 ]14. Our1.6u44300l.Ou2.7u332

R F T - S W - 9 AM H P - 5 0 6
C U L V E R T
N E A R
ROUTE 40
[ 2 4 . 6 ]19. 9u[ 6 . 8 ][ 5 4 . 6 ]
l . l u1.8u1390002.8u[ 2 . 6 ]1 2 . 9 ]3386.2346002740.2u9.7u[ 1 7 9 0 ]14. Our1.6u22900l.Ou2.7u429

R F T - S W - 9 B
M H P - 5 0 7
C U L V E R T
NEAR
ROUTE 40
37019. 9u12.2
[ 5 9 . 1 ]l . l u1.8u144000[ 2 . 8 ]2.6u
[ 1 1 . 7 ]1200122356003350.2u9.7u[ 1 9 8 0 ]1.4ur1.6u23400l.Ou2.7u726

R F T - S W - 1 0 A
M H P - 5 0 3
D N G R D N T
S A M P L E

[ 2 6 . 6 ]19. 9u[ 3 . 3 ][ 5 1 . 5 ]l . l u[ 2 . 0 ]1470002.8u
2.6u[ 6 . 3 ]195[ 5 . 9 ]364002230.2u9.7u20901.4ur1.6u25200l.Ou2.7u419

R F T - S W - 1 0 B
M H P - 5 0 4
D N G R D N T
S A M P L E

[ 7 5 . 8 ]19. 9u[ 5 . 6 ] r[ 5 2 . 5 ]
l . l u[ 2 . 2 ]1470002.8u[ 4 . 0 ][ 5 . 6 ]48135.8362002400.2u9.7u[ 1 9 2 0 ]14. Our
1.6u24100l.Ou2.7u519

y
U

j - The a s soc ia t ed numerical value is an e s t ima t ed q u a n t i t y because theamount d e t e c t e d i s belov the contract required d e t e c t i o n l i m i t (CRDL) orbecause minor q u a l i t y control c r i t e r i a were not met. Presence of thematerial is r e l iab l e .
u - The material was analyzed f o r , but was not d e t e c t e d . The a s s o c i a t e dnumerical value i s the e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t or C R D L .
[] - The as soc iated numerical value i s an e s t i m a t e d q u a n t i t y because th eamount d e t e c t e d i s below t h e contrac t required d e t e c t i o n l i m i t ( C R D L ) .Presence o f t h e mater ia l i s r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .
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SAMPLE #

T A B L E 5 0 0 N T .
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

S U R F A C E V A T E R S A M P L E S
R I C H A R D S C N F I A T T A I U N 3 S

S U M T C O U N T Y , U T A H
TED POB-8903-06 - PAN FUI0039HDA

RFT-SW-11A, RFT-SW-1IB RFT-SW-12A RFT-SW-12B RFT-S?-15A RFT-SM5B RFT-SW-16A.
T R A F F I C E R P T #
S A M P L E L O C A T I O N

AluminumAntimonyArsenicBariumBerylliumCadmiumCalciumChromiumCobaltCopperIronLeadMagnesiumManganeseMercuryNickelPotassiumSeleniumSilverSodium
Thall iumVanadium
Zinc

MHP-528D U P L I C A T E
O F 2 A

[28.0]ub
[26.9]ub
[ 5 . 6 ][60.8]l.lu6.0b211000b2.8u[5.3][ 1 . 2 ][55.1]34.6bj41400b1180b0.20u9.7u[3060]ub
[ 1 5 . 1 J U &1.6u41200
0.90u[ 3 . 8 ]1730b

MHP-527
D U P L I C A T E
O F 2 B

43400b
199b540788b[ 2 . 1 ]127b246000b68.5[28.4]ub1260b89300b17900bj67100b2950b8.5057.38770b[43.9]ut
117
42700[4.2]
12117700b

MHP-513
F I L T E R E D
BLANC

[ 2 3 . 3 ]
19.9u
2.3u1.3ul.lu1.8u[154][ 3 . 5 ]2.6ul.lu2770.90u[42.5][ 2 . 3 ]0.2u9.7u273u1.4ur1.6u
[68.9]l.Ou2.7u[4.5]

MHP-514
I t M K I K I K H M I
BLANC

[16.6]19.9u12.01.3ul.lu1.8u[56.3]2.8u2.6u
[4.4]2190.90u20.9u[ 2 . 0 ]0.2u9.7u273u1.4ur1.6u[76.0]l.Ou2.7u1.3u

MHP-529F I L T E R E D
BLANK

[24.9]ub
19.9u2.3u1.3ul.lu1.8u[214]ub2.8u2.6u
l.lu[64.2]ub[ 1 . 8 ] u b j[43.7]ub[1.4]ub.20u9.7u273u1.2u1.6u
[47.5]ub.90u2.7u[12.6]ub

MHP-530
BLANC

[32.1]ub19. 9u2.3u1.3ul.lu1.8u[136]ub
2.8u2.6ul.lu[41.5]ub[ 1 . 6 ] u b j[29.0]ub[ 2 . 5 ] u b.20u9.7u273u
1.2u23.8b13.2u.90u2.7u[6.5]ub

MHP-534J E N 5 I F M O F
PACE HOMER
D I T C H
C O N F L U E N C EW / S I L V E R C K
[44.6]ub
[20.1]ub2.3u[56.7]ubl.lu10.3b205000b2.8u[3.1]ub[ 2 . 7 ] u b[31.5]ub[ 1 . 4 ] u b j40400b1070b.20u9.7u[3180]ub[ 2 . 7 ] ub1.6u41900b.90u2.7u2970b

b - Material was detected in the laboratory blanks. Quantity reported is >5X the amountfound in the blank (>10X for methylene chloride, acetone, toluene, and phthalate s). A f a l s epositive result may exist.
j - The associated numerical value is an estimated quantity because the amount detected is
below the contract required detection limit (CRDL) or because minor quality control criteriawere not met. Presence of the material is reliable.
r - Quality control indicates that data is not usable (material may or may not be present).
DO NOT USE THIS DATA!.
u - The material was analyzed f or , but was not detected. The associated numerical value is
the estimated sample quant i tat ion limit or CRDL.

IU



T A B L E 5 C O N T .
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

S U R F A C E W A T E R S A M P L E S
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

S A M P L E f t
T R A F F I C R P T #
S A M P L E L O C A T I O N

A l u m i n u mA n t i m o n yArsen i cBariumB e r y l l i u mCadmiumCalc ium
ChromiumC o b a l tC o p p e rI r o nLeadMagne s iumManganeseMercuryN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u m
V a n a d i u m
Zinc

R F T - S W - 1 6 B
M H P - 5 3 5
DNSTRM OF
PACE H O M E R
D I T C H
C O N F L U E N C E
W / S I L V E R C R K
[ 6 1 . 1 ] u b
19. 9u
[ 5 . 6 ][ 5 6 . 0 ] u bl . l u10. 3b205000b2.8u[ 3 . 5 ] u b[ 4 . 9 ] u b496b2 5 . 2 b j40300b1080b0.20u[ 1 0 . 6 ][ 3 3 8 0 ] u b1.2u1.6u419000.90u2.7u3130b

R F T - S W - 1 7 A
M H P - 5 3 7
U P G R D N T
C O N F L U E N C E
SILVER CRK
PACE HOMER
D I T C H\

[ 4 9 . 5 ] u b
19. 9u2.3u[ 5 4 . 3 ] u bl . l u13. 3b228000b2.8u[ 6 . 6 ] u b[ 3 . 9 ] u b346b j8.8b
41800b1380b0.20u9.7u[ 3 6 3 0 ] u b[ 2 0 . 0 ] u b1.6u48000b0.90u2.7u3880b

R F T - S W - 1 7 B
M H P - 5 3 8
U P G R D N T
C O N F L U E N C E
SILVER CRK
P A C E H O M E RD I T C H

[ 2 9 . 6 ] u b[ 2 0 . 1 ] u b2.3u[ 5 1 . 1 ] u bl . l u13. 5b218000b2.8u[ 5 . 3 ] u b[ 1 . 5 ] u b[ 4 3 . 7 ] u b0.90uj39900b1330b0.20u9.7u[ 3 5 7 0 J u b[ 1 8 . 0 ] u b1.6u46400b0.90u2.7u3720b

R F T - S W - 1 8 AM H P - 5 3 9
B L A N K

[ 2 9 . 0 ] u b19. 9u2.3u[ 1 . 7 ] u bl . l u
1.8u[ 1 0 9 ] u b2.8u2.6ul . l u[ 3 3 . 4 ] u b[ 1 . 3 ] u b[ 3 8 . 6 ] u b[ 2 . 0 ] t t l >
0.20u9.7u273u1.2u1.6u[ 4 1 . 8 ] u b0.90u2.7u[ 2 . 9 ] u b

R F T - S W - 1 8 BM H P - 5 4 0B L A N K

[ 2 7 . 0 J u b19. 9u2.3u1.3ul . l u1.8u[ 9 0 . 8 ] u b2.8u[ 2 . 7 J u bl . l u[ 3 2 . 2 J u b0.90uj[ 2 7 . 8 ] u b
[ 1 . 4 ] u l »0.20u9.7u[ 4 3 7 J u b1.2u1.6u[ 1 3 . 3 J u b0.90u2.7u1.3u

b - M a t e r i a l was d e t e c t e d in the labora tory blanks. Q u a n t i t y r e p o r t e d is >5Xthe amount f o u n d in the blank (>10X for me thyl ene c h l o r i d e , acetone, to luene,and p h t h a l a t e s ) . A f a l s e p o s i t i v e re su l t may e x i s t .
j - The a s so c ia t ed numerical value is an e s t i m a t e d q u a n t i t y because theamount d e t e c t e d i s below the contract required d e t e c t i o n l i m i t (CRDL) orbecause minor q u a l i t y control cr i t er ia were not met. Presence of themater ia l is r e l i ab l e .
u - The mat er ia l was analyzed f o r , but was not d e t e c t e d . The a s s o c i a t e dnumerical value i s the e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t or C R D L .
[ ] - T h e a s so c ia t ed numerical value i s a n e s t i m a t e d q u a n t i t y because t h eamount d e t e c t e d i s below th e contract required d e t e c t i o n l i m i t (CRDL).Presence of the material is re l iable . ( I n o r g a n i c da ta o n l y ) .



L
L

L
U
u
L
U

TABLE 5 CONT.
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

S U R F A C E W A T E R S A M P L E S
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

SAMPLE #
T R A F F I C R P T #
S A M P L E L O C A T I O N

AluminumA n t i m o n yA r s e n i cBariumB e r y l l i u mCadmiumC a l c i u mChromium
C o b a l tC o p p e rI r o nLeadMagne s iumManganeseMercuryN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u m
V a n a d i u mZinc

R F T - O P W - 1 A
M H P - 5 3 2
PONDED AREA
AT BASE OF
T L G S D A M
[ 2 3 . 0 ] u b
19. 9u[ 2 . 9 ][ 3 7 . 3 ] u bl . l u1.8u
3120002.8u[ 6 . 3 J u b[ 1 . 2 ] u b503b0.90u56100b12900b0.20u9.7u538012. Ou1.6u60000b0.90u2.7u[ 1 9 . 8 ] u b

R F T - O P W - 1 B
M H P - 5 3 3
PONDED AREA
AT BASE OF
T L G S D A M
317b
19. 9u33.1[ 8 2 . 2 ] u b
l . l u[ 3 . 6 ] u b369000b2.8u[ 5 . 6 ] u b[ 6 . 6 ] u b10200b6 8 . 2 b j58800b21400b0.20u9.7u9960[ 1 8 . 5 ] u b1.6u63400b0.90u2.7u759b

b - M a t e r i a l was d e t e c t e d in the l a b o r a t o r y blanks. Q u a n t i t y r e p o r t e dis >5X the amount f o u n d in the blank (>10X for m e t h y l e n e c h l o r i d e ,ace tone, t o l u e n e , and p h t h a l a t e s ) . A f a l s e p o s i t i v e resul t may e x i s t .
u - The mater ia l was analyzed f o r , but was not d e t e c t e d . Theas so c ia t ed numerical value i s the e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t orCRDL.
[ ] - T h e a s s o c ia t ed numerical value i s a n e s t i m a t e d q u a n t i t y because t h eamount d e t e c t e d i s below t h e contract required d e t e c t i o n l i m i t ( C R D L ) .Presence o f th e mater ia l i s r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .
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APPENDIX A
S A M P L E C O L L E C T I O N A N D S H I P M E N T I N F O R M A T I O N



L
L

APPENDIX A
S A M P L E C O L L E C T I O N A N D S H I P M E N T I N F O R M A T I O N

R I C H A R D S O N F L A T T A I L I N G S
S U M M I T C O U N T Y , U T A H

TDD F08-8903-06 - PAN FUT0039HDA

S A M P L E I D P A R A M E T E R S T R A F F I C R P T # S A M P L E T A G # C H A I N O F C U S T O D Y

L

U

L

R F T - S W - 1 A
R F T - S W - 1 B
R F T - S W - 2 A
R F T - S W - 2 B
R F T - S W - 3 A
R F T - S W - 3 B
R F T - S W - 4 A
R F T - S W - 4 B
R F T - S W - 5 A
R F T - S W - 5 B
R F T - S W - 6 A
R F T - S W - 6 B
R F T - S W - 7 A
R F T - S W - 7 B
R F T - S W - 8 A
R F T - S W - 8 B
R F T - S W - 9 A
R F T - S W - 9 B
R F T - S W - 1 0 A
R F T - S W - 1 0 B
R F T - S W - 1 1 A
R F T - S W - 1 1 B
R F T - S W - 1 2 A
R F T - S W - 1 2 B
R F T - S W - 1 5 A
R F T - S W - 1 5 B
R F T - S W - 1 6 A
R F T - S W - 1 6 B
R F T - S W - 1 7 A
R F T - S W - 1 7 B
R F T - S W - 1 8 A
R F T - S W - 1 8 B
R F T - T A - 1
R F T - T A - 2
R F T - T A - 3
R F T - T A - 4
R F T - T A - 5

M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S

M H P - 5 2 5
M H P - 5 2 6
M H P - 5 2 3
M H P - 5 2 4
M H P - 5 2 1
M H P - 5 2 2
M H P - 5 1 5
M H P - 5 1 6
M H P - 5 1 7
M H P - 5 1 8
M H P - 5 1 9
M H P - 5 2 0
M H P - 5 0 9
M H P - 5 1 0
M H P - 5 1 1
M H P - 5 1 2
M H P - 5 0 6
M H P - 5 0 7
M H P - 5 0 3MHP-504
M H P - 5 2 8
M H P - 5 2 7
M H P - 5 1 3
M H P - 5 1 4
M H P - 5 2 9
M H P - 5 3 0
M H P - 5 3 4
M H P - 5 3 5
M H P - 5 3 7
M H P - 5 3 8
M H P - 5 3 9
M H P - 5 4 0
M H L - 9 5 5
M H L - 9 5 6
M H P - 5 0 0
M H P - 5 0 1M H P - 5 0 2

8-945518-945528-945538-945568-945548-945558-945578-945588-945598-945608-945618-945628-945638-945648-945658-945668-945678-945878-945688-945698-945918-945908-945888-945898-945938-945938-945998-946008-945278-945278-945298-94530
8-945808-945818-945828-945838-94584

8-114388-114388-114388-114388-114388-114388-114388-114388-114388-114388-114388-114388-114468-114468-114468-114468-114468-114468-114468-114468-109988-109988-109988-109988-109988-109988-109978-109978-109978-109978-109978-10997
8-114468-114468-114468-114468-11446



L A P P E N D I X A C O N T .
S A M P L E C O L L E C T I O N A N D S H I P M E N T I N F O R M A T I O N

R I C H A R D S O N F L A T T A I L I N G S
S U M M I T C O U N T Y , U T A H

TDD F08-8903-06 - PAN FUT0039HDA

S A M P L E I D P A R A M E T E R S S A S # S A M P L E T A G # C H A I N O F C U S T O D Y

L
L
L

R F T - S E - l
R F T - S E - 2
R F T - S E - 3
R F T - S E - 4
R F T - S E - 5
R F T - S E - 6
R F T - S E - 7
R F T - S E - 8
R F T - S E - 9
R F T - S E - 1 0
R F T - S E - 1 6
R F T - S E - 1 7

M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S

4725H-01
4725H-024725H-034725H-044725H-054725H-064725H-074725H-084725H-094725H-104725H-134725H-1

8-945708-94571
8-945728-945738-945748-945758-945768-945778-945788-945798-945258-94528

8-114378-114378-114378-114378-114378-114378-114378-114378-114378-114378-114408-11440
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APPENDIX B
SAMPLING PHOTO LOG



P H O T O 1 : W E S T F A C I N G P H O T O O F S A M P L E L O C A T I O N R F T - S W / S E - 4 .

L
L
L

L
L
L

P H O T O 2 : W E S T F A C I N G P H O T O O F F I T M E M B E R C O L L E C T I N G T A I L I N G S S A M P L E
R F T - T A - 1 .



L

L

P H O T O 3 ( L E F T ) : N O R T H W E S T F A C I N G
P H O T O O F F I T M E M B E R
C O L L E C T I N G T A I L I N G S S A M P L E
R F T - T A - 2 .

P H O T O 4 ( B E L O W ) : S O U T H F A C I N G
P H O T O O F F I T M E M B E R
C O L L E C T I N G T A I L I N G S
S A M P L E R F T - T A - 3 .



L
L

P H O T O 5 : S O U T H W E S T V I E W O F S A M P L E L O C A T I O N
R F T - T A - 4 .



L
L
L

P H O T O 6 : S O U T H V I E W O F S A M P L E L O C A T I O N R F T - T A - 5 .

L
L



P H O T O 7 : F I T M E M B E R C O L L E C T I N G S A M P L E R F T - S W - 9 .



L
L
L

L
L

P H O T O 8 : N O R T H E A S T F A C I N G P H O T O O F F I T M E M B E R
C O L L E C T I N G S U R F A C E W A T E R S A M P L E
R F T - S W / S E - 7 .

L

!L



P H O T O 9 : S O U T H E A S T F A C I N G P H O T O O F F I T M E M B E R
C O L L E C T I N G S A M P L E R F T - S W / S E - 8 .

L



P H O T O 1 0 : N O R T H F A C I N G P H O T O O F S A M P L E L O C A T I O N
R F T - S W / S E - 6 .



P H O T O 1 1 : W E S T F A C I N G P H O T O O F S A M P L E L O C A T I O N
R F T - S W / S E - 5 .



P H O T O 1 2 ( A B O V E ) : S O U T H F A C I N G
P H O T O O F S U R F A C E W A T E R
S A M P L E L O C A T I O N R F T - O P W - 1
A N D R F T - O S E - 1 A T B A S E O F
T A I L I N G S D A M .

P H O T O 1 3 ( L I F T ) : N O R T H E A S T
F A C I N G P H O T O O F OPPOR-
T U N I T Y S E D I M E N T S A M P L E
L O C A T I O N R F T - O S E - 2 .
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APPENDIX C

Q U A L I T Y A S S U R A N C E R E V I E W



R E G I O N V I I I S U M M A R Y O F D A T A Q U A L I T Y A S S U R A N C E R E V I E W|
L ***guideline references are f r o m Contract 1787***

Case N o . : 12334 TDD N o . : FO-8909-08iI*~ S i t e : Richardson F l a t s
\ C o n t r a c t o r L a b o r a t o r y : S i l v e r V a l l e y Labs , I n c . ; K e l l o g g , I D
M

Data Reviewer : Lynn F i s c h e r Date of Review: Oct. 11, 1989
Li S a m p l e M a t r i x : 19 low waters

Analys i s : M e t a l s and Mercury.
U S a m p l e N o s . : M H P 5 2 0 , M H P 5 2 1 , M H P 5 2 2 , M H P 5 2 3 , M H P 5 2 4 , M H P 5 2 5 , M H P 5 2 6 ,M H P 5 2 7 , M H P 5 2 8 , M H P 5 2 9 , M H P 5 3 0 , M H P 5 3 2 , M H P 5 3 3 , M H P 5 3 A ,M H P 5 3 5 , M H P 5 3 7 , M H P 5 3 8 , M H P 5 3 9 , a n d M H P 5 4 0 .
L.

^ ( ) Data are a c c e p t a b l e for use.
( X ) Data a r e a c c e p t a b l e f o r u s e w i t h q u a l i f i c a t i o n s no t ed .
( ) Data are p r e l i m i n a r y - p e n d i n g v e r i f i c a t i o n .

i ( ) Data are unaccep tab l e .
L*

A c t i o n required by DPO? 'L No X Yes __ The f o l l o w i n g i t ems require act ion:
* All Mercury data is unusable because of missed h o l d i n g times. Mercury*— analys i s however was p e r f o r m e d by K e y s t o n e , TX pr i or to s a m p l e s beings h i p p e d on t o S i l v e r V a l l e y f or ana ly s i s , t h i s d a t a i s being used. S M O ,; or whomever d e c i d e d to f o rward the s a m p l e s should always c on s id erLJ h o l d i n g t ime requirement s when making the s e de c i s i ons .
!I A c t i o n required by p r o j e c t o f f i c e r ?

No X Yes



The f o l l o w i n g are our f i n d i n g s :
Data are acceptable for use, wi th the except ion of the mercury analysi s ,w i th t h e f o l l o w i n g q u a l i f i c a t i o n s .

H o l d i n g time cr i t er ia were met for al l analysis w i t h the e x c e p t i o n ofthe mercury cold vapor analysis; all the mercury results are f l a g g e d"a", unusable.

All c a l i b r a t i o n f r equenc i e s and requirements were met.

Qui t e a few contaminants were d e t e c t e d in analysi s of the i n i t i a l ,c on t inu ing, and labora tory p r e p a r a t i o n blanks they are: aluminum,antimony, barium, calcium, cadmium, c o b a l t , c o p p e r , iron, magnesium,manganese, p o t a s s i u m , selenium, s i lver, sodium, zinc, and lead. Allsample s w i t h p o s i t i v e re su l t s f or these ana ly t e s were f l a g g e d "ub"," u j " , or "b". "UB" was used to f l a g those r e s u l t s d e t e c t e d below thecontract required d e t e c t i o n l i m i t (CRDL), "uj" was used to f l a g thoser e s u l t s greater than the CRDL but less than f i v e t imes the grea t e s tamount d e t e c t e d in any b lank, and "b" was used to f l a g all o therp o s i t i v e r e su l t s .

Brackets are a p p l i e d to all r e su l t s greater than the ins trumentd e t e c t i o n l imi t (IDL) but less than the CRDL.

D u p l i c a t e r e su l t s f o r th e f o l l o w i n g analyte s were ou t s i d e l i m i t s ( + / -20%), however none were f l a g g e d because all were as soc iated w i t h e i t h e rr e s u l t s below the CRDL, c on taminant s d e t e c t e d in the b lanks , or one ofthe values was u n d e t e c t e d : aluminum, c o p p e r , iron, p o t a s s i u m , arsenic,and selenium.
A n a l y s i s of the sp iked sample had two o u t l i e r s , lead (16.7%) andse lenium (-134.3%), l i m i t s are (75-125%). All lead r e su l t s were f l a g g e d" j " , r e s u l t s may be biased low. No f l a g s were added to s e l enium re su l t ssince b o t h the s a m p l e and sp iked sampl e r e su l t s were less than the CRDL.
A l l other q u a l i t y control ( Q C ) c r i t e r i a were met.

recyc l ed p a p e r e c o l ogy and environments&st? as*



Inorganic Data Completeness Checklist

~ ~ Inorgani c analysi s d a t a ( F o r m I )
I n i t i a l c a l i b r a t i o n a n d cont inuing ca l i b ra t i on v e r i f i c a t i o n ( F o r m- I I A )

i CRDL s tandard for AA and ICP ( F o r m IIB)
* " Blanks ( F o r m I I I )

I ; I C P i n t e r f e r e n c e Check sample ( F o r m I V )
S p i k e sample recovery ( F o r m V A )

L - Post d i g e s t i o n s p i k e s a m p l e recovery ( F o r m V B )
i D u p l i c a t e s ( F o r m V I )

Labora tory contro l s a m p l e ( F o r m V I I )
1 S t a n d a r d a d d i t i o n r e s u l t s ( F o r m V I I I )
«•*

I C P serial d i l u t i o n s ( F o r m I X )
L H o l d i n g t imes ( F o r m X )

I n s t r u m e n t d e t e c t i o n l i m i t s - q u a r t e r l y ( F o r m X I )
Li I C P interelement correction f a c t o r s - q u a r t e r l y ( F o r m I I )i
i I C P l inear range s -quar t e r ly ( F o r m X I I I )y

Rav d a t a for i n t e r f e r e n c e checks
L* Rav da ta for ca l i b ra t i on s tandards

Rav d a t a for b lanks
^ Rav d a t a for CRI a n d / o r CRA

Rav d a t a for s a m p l e si__
R a v d a t a f o r d u p l i c a t e s

I
L. Rav d a t a for s p i k e s

T r a f f i c r e p o r t s



Contract Compliance
I. I n i t i a l and Continuing Calibrat ion V e r i f i c a t i o n (ICV and CCV)( g u i d e l i n e s p g . E-4, F o r m I I A )

1. Was instrument calibrated d a i l y and each time it was set up?yes X no __
2. Were in s t rument s ca l i bra t ed using 1 blank and several s tandards?yes X no __
3. Were c a l i b r a t i o n v e r i f i c a t i o n s w i t h i n 90-110X?yes X no __
4. Were c on t inu ing ca l i bra t i on s run at 10% frequency?yes X no __
5. Vere the raw d a t a c o r r e c t l y transcribed onto F o r m IIA?yes X no __

I I . CRDL S t a n d a r d s f o r I C P ( C R I ) and/or A A ( C R A ) ( g u i d e l i n e s p g . E - 6 ,F o r m I I B )
1. For ICP analys i s , vere s t a n d a r d s (CRI) @ 2x the CRDL or the IDL(whichever was g r e a t e r ) analyzed at the beginning and the end ofeach s a m p l e run, or at a minimum of t w i c e / 8 hour s h i f t ,whichever was more f r e q u e n t ? yes X no __
2. For furnace AA ana ly s i s , were s t a n d a r d s (CRA) analyzed at theb eg inn ing and the end of each s a m p l e run, or at a minimum oft w i c e / 8 hour s h i f t , whichever was more f r e q u e n t ?yes X no __
3. Were the CRI a n d / o r CRA s t a n d a r d s analyzed a f t e r the ICV?yes X no __
4. Were these d a t a r e p o r t e d on F o r m IIB?yes X no __
5. Were the raw d a t a c o r r e c t l y t rans cr ib ed onto F o r m IIB?yes X no _ __I I I . Blanks ( g u i d e l i n e s p g . E - 6 , F o r m I I I )

1. Was th e i n i t i a l c a l i b r a t i o n blank (ICB) analyzed i m m e d i a t e l ya f t e r t h e i n i t i a l c a l i b r a t i o n v e r i f i c a t i o n ( I C V ) ?yes X no __
2. Was a c o n t i n u i n g c a l i b r a t i o n blank (CCB) analyzed i m m e d i a t e l y

a f t e r each c o n t i n u i n g c a l i b r a t i o n v e r i f i c a t i o n ( C C V ) ?yes X no __
3. Was a p r e p a r a t i o n blank (PB) analyzed at a f r equency of atleast 1 in 20 sampl e s? yes X no __ NA

environs,



L
4. How many elements were d e t e c t e d above the CRDLs? o (if 0, got o que s t i on 5)

4a. How many e l ement s were d e t e c t e d in the blanks at greaterthan one-half the amount d e t e c t e d in any sample?
5. Were raw d a t a c orr e c t ly transcribed onto F o r m III?i yes X no __^ Comments: See narrative for e l ement s d e t e c t e d in blanks.

i I V . I C P I n t e r f e r e n c e Checks ( I C S ) ( g u i d e l i n e s p g . E-7, F o r m I V )
1. Was the ICS analyzed twice per 8 hour s h i f t ?yes X no __U
2 . Were th e ICSs analyzed b e f o r e and a f t e r s a m p l e s ?I yes X no __

U 3. Vas any massive i n t e r f e r e n c e d e t e c t e d ?yes __ no X
^ 4. Were the ICSs w i t h i n ±20% mean value?yes X no __
(L> 5. Were raw d a t a c o r r e c t l y transcribed onto F o r m IV?

V . S p i k e S a m p l e Analy s i s ( S ) ( g u i d e l i n e p g . E-8, F o r m V )
Lrt 1. Were s p i k e s analyzed at a f r e q u e n c y of 1 in 20 s a m p l e s ?y e s ' X n o _ _
| I^ 2. Were s p i k e recoveries c o r r e c t l y c a l c u l a t e d ?yes X no __

( S S R - S R )% recovery = SA X 100
S S R = S p i k e d S a m p l e Resu l tSR = S a m p l e Resul t
S A = S p i k e A d d e d

3. Were s p i k e recoveries w i t h i n the range of 75-125%?yes __ no X
3a. For recoveries o u t s i d e t h i s range, were a s s o c i a t e d d a t af l a g g e d "N" by the l a b o r a t o r y on F o r m s I and V?yes X no NA

"* (an e x c e p t i o n if g r a n t e d where the s a m p l e c o n c e n t r a t i o n is >4Xt h e s p i k e c o n c e n t r a t i o n )
U 4. Were raw d a t a c o r r e c t l y transcr ibed onto F o r m V?

L



yes X n o _ _
* Refer to page E-9 (SOW 787) for i n f o r m a t i o n regarding the amount ofsp ike to be added for each analyte and for other i n f o r m a t i o n about theS p i k e S a m p l e A n a l y s i s .

.VI. Duplicates (D) (guide l ine s pg . E - l l , Form VI)
1. Were d u p l i c a t e s analyzed at a frequency of 1 in 20 samples?yes X no __
2. Were RPDs c orr e c t ly c a l c u l a t e d ? yes X no __

RPD = S - D X 100
( S + D ) / 2

S = S a m p l eD = D u p l i c a t e

u
recycled p a p e r e co logy and environment :



3a. For sample concentrations >5x the CRDL, were RFDs ±20X7 ( l i m i t so f ±35% a p p l y f o r s o i l / s e d i m e n t / t a i l i n g s s a m p l e s )yes X no __ NA __
3b. For sample concentrat ions >5x the CRDL, did d u p l i c a t e analysisresul t s f a l l o u t s i d e the control window of ± the CRDL?yes __ no X NA __
3c. Where the RFDs exceeded the control l i m i t s , were the dataf l a g g e d ' * ' o n F o r m s I a n d V I b y t h e laboratory?yes X no __ NA __
4. Were raw d a t a c o r r e c t l y transcribed onto F o r m VI?yes X no __

- Other C o n s i d e r a t i o n s :- F i e l d blanks cannot be used for d u p l i c a t e analyses- D u p l i c a t e s must be analyzed for each a n a l y t i c a l method
V I I . Laboratory Control S a m p l e ( L C S ) Analys i s ( g u i d e l i n e p g . E-12, F o r m

V I I )
1. Was an LCS analyzed for every s a m p l e d e l i v e r y group or batchof s a m p l e s , whichever was more f r e q u e n t ?yes X no __
2. Were recoveries w i th in the 80-120% l i m i t ?yes X no __

-if the recoveries were o u t s i d e t h i s range the analys i s mustbe t e r m i n a t e d , the p r o b l e m corrected and the previous s ampl e sa s soc ia t ed w i t h that LCS r ed ig e s t ed and reanalyzed.
3. Were the raw d a t a corre c t ly transcribed onto F o r m VII?yes X no •__V I I I . Furnace Atomic A b s o r p t i o n ( A A ) Q C Analys i s ( g u i d e l i n e s p g .E-14, F o r m V I I I )
1. Does the raw d a t a package contain absorbance values for twoi n j e c t i o n s per s a m p l e , the average values and the r e l a t i v es tandard d ev ia t i on ( R S D ) ? yes X no ___
2. For a n a l y t e c o n c e n t r a t i o n s > the C R D L , d id the RSD for thed u p l i c a t e i n j e c t i o n s agree w i t h i n 20%? (i f yes, go t o q u e s t i o n3) yes X no __

RSD = SD X 100
M

S D = S t a n d a r d D e v i a t i o n o f D u p l i c a t e I n j e c t i o n sM = Mean of D u p l i c a t e I n j e c t i o n s



2a. Were sample s that exceeded the 20£ criteria-reanalyzed?y e s _ _ no __
2b. Did any reanalyzed sample s exceed the 20% cr i t er ia?yes __ no
2c . If yes, d id th e labora tory f l a g th e d a t a o f F o r m I w i t h an' M ' ? yes no

3. Was the recovery of the s p i k e > 40X? (if yes, go to que s t i on
4). yes X no __
If no, was the s a m p l e d i l u t e d and rerun w i t h another sp ike?yes no

A. Was s a m p l e absorbance >50Z of sp ike absorbance?* (if yes, goto que s t ion 5). yes _ no X
S p i k e absorbance = absorbance of s p i k e d s a m p l e - absorbance of s a m p l e .

4a. For s p i k e recoveries between 85 and 115%, were r e s u l t sr e p o r t e d to the IDL? yes X no __
RPD = (SSR - SR) x 100

SA
S S R = S p i k e S a m p l e RecoverySR = S a m p l e Resu l t 'SA = S p i k e A d d e d

4b. For s p i k e recoveries o u t s i d e the 85 and 1152 range, were
r e s u l t s r e p o r t e d t o t h e I D L a n d f l a g g e d w i t h * W ' ?yes X no __

5. Was s p i k e recovery between 85 and 115%? (if no, go toque s t i on 6 )
5a. Were r e s u l t s q u a n t i f i e d f r o m c a l i b r a t i o n curve andr e p o r t e d t o I D L ? yes __ no __

6. Was an MSA at 50, 100 and 150% of the s a m p l e absorbanceanalyzed? yes no
6a. Was each MSA analys i s i d e n t i f i e d in the raw d a t a a l o n gw i t h t h e s l o p e , i n t e r c e p t a n d c o r r e l a t i o n c o e f f i c i e n t ?yes no
6 b . Were these d a t a c o r r e c t l y transcr ibed onto F o r m V I I I ?

recycled p a p e r ecology and environment



y«» no
6e. Vere correlation c o e £ £ i c i e n t s ( r ) > 0.995?yes no
6d. If no, were HSAs run once more?yea no
- If the correlation c o e f f i c i e n t s vere s t i l l > 0.995, data onForm I must be f r o m the run wi th the best »r* and the da tao n Forms I a n d V I I must b e f l a g g e d w i t h a ' 4 - ' .

Vere these cr i teria met? no

j 6 e . Vere a l l M S A obtained d a t a marked w i t h a n ' S ' o r a n S + o nj^ f o r m I?. yes no
, I X . I C F Serial Di lu t i on ( L ) Analysi s ( g u i d e l i n e s p g . E-12, F o r m I X )

1. Vas an ICF serial d i l u t i o n p e r f o r m e d on each group of s ampl e s: of a s imi lar m a t r i x ( i . e . , s o i l , w a t e r ) and concentrat iony ( i . e . , low, h i g h ) or for each sampl e d e l i v e r y g r o u p , whicheverwas more f r e q u e n t ? yes X no __
2. For elements wi th concentrations >10X the CRDL, did any exceedthe serial d i l u t i o n r e su l t s by more than 10X7 (if no, s k i p; ques t ions 3 and A) /"* yes X no __

/ /
1 L -̂§Iw % d i f f e r e n c e = I X 100

I = I n i t i a l S a m p l e Resu l tS = S e r i a l D i l u t i o n Result ( i n s t r u m e n t r eading X5)w*

3. W h i c h e l ement s had c onc en tra t i on s that exceeded the 10%cr i t e r ia? only tho s e a s so c ia t ed w i t h u n d e t e c t e d values or blankL- contaminanat s .
4 . D i d t h e l a b o r a t o r y f l a g these d a t a w i t h a n ' E ' o n F o r m I X ?u_ yes no

: 5. Were the raw d a t a correc t ly transcribed onto F o r m IX?yes X no __1 — ' -.•-*
X . Instrument Dete c t i on L i m i t s ( I D L ) ( g u i d e l i n e s p g . E-13, F o r m X I )

^ 1. Were IDLs r e p o r t e d for each analyzed e l ement?yes X no __
t !!i j 2. Were IDLs r e p o r t e d for each instrument used?yes X no __
| 3. Did the IDLs meet the contract requirements? ( r e f e r to pg.u E-13, SOV 787) .._ves X ____ji



r,
..

X I . Intereleaent Corrections f o r I C P ( g u i d e l i n e s p g . E-13, F o r m X I I )
1. Were correction f a c t o r s reported on Form XII?yes X no __

X I I . Linear Range Analysi s ( L R A ) ( g u i d e l i n e s p g . E-14t F o r m X I I )

1. Was a linear range v e r i f i c a t i o n s tandard analyzed?yes X no __
2. Was the r e s u l t s w i t h i n ±5% of the true value?yes X no __

H o l d i n g Times
L i m i t s : M e t a l s - 6 month s; Hg - 30 days; Cn - 28 days.
1. V e r i f i e d d a t e of s a m p l e r e c e i p t by l a b o r a t o r y 8-16-892. Date o f p r e p a r a t i o n / a n a l y s e s ICP - 8 - 2 ' 4 - 8 9AS - 8-31-89SE - 8-31-89PB - 8-29-89TL - 8-24-893. Were h o l d i n g t i m e s met? yes X, for al l but HG

U
recycled p a p e r ecology and environment jrecycled p a p e r ecology and rnvirtmmeni {recycled p a p e r e i - o l o j f y and environment U
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W i S . EFA - CLP-

I N O R G A N I C A N A L Y S I S D A T A S H E E T *
Hames S I L V E R V A L L E Y L A B S , , I N C . Contract:
code: SILVER Case N o - : \SSSf^ S A S ____i ••••»••— -

^Matrix ( so i l /wa t er): L O f t T S L Lab. sample ID:
i Level ( l o w / m e d ) : LfM) ° » * e R«ceived:^ •a-Q

Concentration Units ( u g / L or m g / k g dry- weight):
|CAS No. ( Analyte lConcentration|C|i t i l

E9A SAHPULNO.
^l^f t faa.O""]

% Sol id* t

Color Before:
L Color A f t e r :

Comments:

i____i(7429-90-5(7440-36-0(7440-38-2(7440-39-3(7440-41-7(7440-43-9(7440-70-2(7440-47-3(7440-48-417440-50-817439-89-67439-92-17439-95-47439-96-57439-97-617440-02-0(7440-09-7(7782-49-217440-22-4(7440-23-5(7440-28-0(7440-62-2(7440-66-6
I_______ 1I_______J

|Aluminum__(Antimony..(Arsenic_j Bariumj Beryllium(Cadmiumj calcium .(ChromiumI c o b a l tj Copper__jIron___( L e a d _| Magnesium |(Kanganese l(Mercury_(Nicke l^_I Potassiumj selenium^(Silver__j sodium( T h a l l i u m{Vanadium,» «* 1 •»,«,**———iCvanide
Clarity Before:
Clari ty A f t e r :

Texture:
A r t i f a c t s :

FORM I - IN



U . S . EPA - CLP E P A S A M P L E : N O .
M H P 5 2 1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c t :
L a b C o d e : S I L V E R Case. N o . : 12334 S A S N o . : if"" S D G N o . : M H P 5 2 0
M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D :
L e v e l U o w / m e d ) : L O W Date R e c e i v e d : 0 8 / 1 6 / 8 9 y
7. S o l i d s : 0.0 , ,yC o n c e n t r a t i o n U n i t s < u g / L o r m q / k q d r y w e i g h t ) : U G / L ™
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U.S. EPA - CLP E P A S A M P L E N O .

M H P 5 2 2I N O R G A N I C A N A L Y S I S D A T A S H E E T
« _̂___̂L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c t s G O D O - 0 0 7 1 ___________

L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . ? ' S D G N o . : M H P 5 2 0
M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D :
L e v e l Q o w / m e d ) : L O W Date R e c e i v e d : 0 8 / 1 6 / 8 9
X S o l i d s : 0.0
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U . S . EPA - CLP
1 E P A S A M P t E - N O .

M H P 5 2 3
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c t ; G O D O 0071/)?^w0>/nL a b C o d e : S I L V E R Case N o . : 12334 S A S N o . . : T S D G N o . : M H P 5 2 0
M a t r i x C s o i I / w a t e r ) : W A T E R L a b S a m p l e I D :
L e v e l ( l o w / m e d ) : L O W Date R e c e i v e d : 0 3 / 1 6 / 8 9
7. S o l i d s : 0.0

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U G / L
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7440-22-4
7440-23-5
7440-2S-0
7440-62-2
7440 -66 -6

1 A n a l y t e
! A l u m i n u m
1 A n t i m o n y
! A r s e n i c1 Barium! Bervl l i u m
1 C a d m i u m! C a l c i u m1 C h r o m i u m1 C o b a l t1 C o g g e r
1 I r o nI L e a d1 M a a n e s i u m
1 M a n a a n e s e1 Mer curv
! N i c k e l! P o t a s s i u m
! S e l e n i u m
I S i l v e r
! S o d i u m
1 T h a i i i u m
1 V a n a d i u m
: Z i n c
! C v a n i d eii

i ti iC o n c e n t r a t i o n 1 C I Q
132. Ill B1 I , M ~

19.9 1 U 1
2.3 ! U IN.1.3 :u:1.1 : u :
l . S 1 U 1( T s e J i B ' ! ^
2 . 8 1 U 1
2 . 6 1 U 1
1 . 1 I U 1

(41.5310:
£_!,. 61 IjSflNwNt L129. 03: a s •••*
1 U • -J 1 1 B i L-.n
0.20 1 LlTX ^

9 . 7 I D !
273 i U 1
1 . 2 I D I N *

•~i *"̂  Q 1 1 *rt.•̂ .w * a i i _£>
1 * n - - I I I I *<*J m *. I LJ 1
0.90 1 U 1

2.7 ! U 1£ 5 . 5 j j j g J U M I ,
1 i1 1
1 |1 1

11
1 M
I1

I P
I F
1 P
1 P
1 P
I P
I P
I P
I P; P

,K.)| P
I P
I P
I C VI P1 P
I F
I P
1 P
I F
I P
I P
I N R
1(

S o l o r B e f o r e : C O L O R L E S S
C o l o r A f t e r : C O L O R L E S S

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

L

L f t F

utf

T e x t u r e :
A r t i f a c t s :

F O R M I - IN 7 / B S



U . S . EPA - CLP
1 E P A S A M P L E : N O .

5 M H P 5 3 2GO :07i
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a
L a b Code-: S I L V E R Case N o . : 12334 S A S N o L : S D G N o . : M H P 5 2 0
M a t r i x <j5oi 1 / w a t e r ) : W A T E R L a b S a m p l e I D :
L e v e l C l o w / m e d ) : L O W Date R e c e i v e d : 0 8 / 1 6 / 8 9
7. S o l i d s : 0.0

C o n c e n t r a t i o n U n i t s (.ug/L o r m g / k g d r y w e i g h t ) : U S / L
ti
1 C A S N o .
i
17429-90-5
17440-36-0
17440-38-2
17440-39-3
17440-41 -7
17440-43-9
I7440-7O-2I744O-47-3
17440-48-4
17440-50-3
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
! 7440 -02-0
17440-O9-7
17732-49-2
17440-22-4
17440-23-5
17440-23-0
17440-62-2
1 7440 -66 -6j
1

. ! A n a l y t e
1 A l u m i n u m1 A n t i m o n y
I A r s e n i c
1 Barium
1 B e r y l l i u m
1 C a d m i u mi Ca 1 c i urn1 Chromii.;.7>1 C o b a l t1 C o g g e r1 I r o ni Lead1 M a g n e s i u m1 M a n g a n e s e1 Mer curv
i N i c k e l
1 P o t a s s i u m
1 S e l e n i u mI S i l v e r
1 S o d i u m
1 T h a i l i u m
1 V a n a d i u m
1 Z i n c
! C y a n i d e!

1 11 1C o n c e n t r a t i o n ! C I Qi ii »
• 23. O ^ I B ! u«i
"^13.9 ! U J

1 2.31 I B ' l ^
7 3 7 . 3 l : H ! u f t1.1 :ui1.3 :u:

321000 ! !
2 . 3 1 U !

l e . S ^ l J S 1 ! ^ &
J 7 . 2 J ! B : u i i

503 1 ! B
0.90 l U i i i J K56100 ! !n

1&900 1 1 i»
0.20 1 U ? N ^ £.

9 . 7 1 U 1
5380 1 1
12.0 J U J N W *1 . 6 I D :

60000 1 i£_
0.90 ! U !2.7 :u:

I T 9 . 3 l : . g ! V . V A
1 1t p
1 11 t

11
1 M
11I PI P
; F
! P! PI PI PI PI PI PI P
I FI PI P
1 C VI PI P
I F
I P
! P
f F
I P
I P
1 N R
1I

11
11
tI
l - v l r
1

iC/n*^
iii

J
ii
\Lf\t
\\J\<
1 J f r f l

1*̂ §: u»r '
\Lfif

' <=&
. **<
1! ' - - r t fii{tj\&iii-je
i
ii

C o l o r B e f o r e : C O L O R L E S S
C o l o r A f t e r : C O L O R L E S S
C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i . t y A f t e r : C L E A R

T e x t u r e :
A r t i f a c t s : _
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L
y U . S . , ERA - CLP

1 ; ; EPA SAMPLE NO.
I N O R G A N I C A N A L Y S I S D A T A S H E E T !G£-U)S.oo7<V !

L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c t ; 0 0 D O 0071 -i___________
^a)lo*/^~L a b Code: S I L V E R Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 0

M H P 5 3 3

M a t r i x < s o i l / w a t e r ) : W A T E R
L e v e l C l o w / m e d ) : L O W

L a b S a m p l e I D :
Date R e c e i v e d : 0 8 / 1 6 / 8 9

S o l i d s : 0.0
C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U G / L

L
L
L
y

t1
I C A S N o .
1

17429-90-5
17440-36-0
17440-33-2
17440-39-3
17440-41 -7
J744O-43-9
17440-70-2
17440-47-3
17440-43-4
17440-50-8
17439-89-6
1 7439 -92 -1
17439-95-4
17439-96-5
17439-97-6
17440-02-0
17440-09-7
17732-49-2
17440-22-4
17440-23-5
17440-23-0
! 7440 -62 -2
, ' 7 4 4 0 - 6 6 - 61t

. ! A n a l y t e
! A l u m i n u mI A n t i m o n y1 A r s e n i cI B a r i u mI B e r y l l i u m1 C a d m i u m1 C a l c i u mI C h r o m i u m1 C o b a l t
1 C o g g e r! I r o n1 Lead1 M a g n e s i u mI Manaane s e

I M e r c u r y
1 N i c k e l
1 P o t a s s i u mI S e l e n i u m
1 S i l v e r1 Sod i urn1 T h a i l i u m
1 V a n a d i u m1 Z i n c1 C y a n i d eit

C o n c e n t r a t i o n
317

19.9
33. irs2.2i

1. 1• rs.si
369000

2.8
£5.61
1.6. 6̂1O200
68.2

58800
2fL 400

0.20
9.7

9960
U S . 5 !
* 1.6

63400
0.90

2.7
759

1 l1 1
1 C ! Q
1 1

I 1 ' B
I U !
1 ?VS
I U I
I B"! (-iA
I ' t:u:I B / I : , *
1 j t f 1 V / ^ o
1 1 \ T

1 1 N * K j 3
1 1 1?i i Dl 1 ?,
! U I & _
H i 1i U i
1 11 1
! B I NW* u f-ji u :
1 1 T71 1 1. ^
M Ml U 1
M Mt U i
p i O
i ii i
i ii i

i

iiI PI P
I F
I P
I P
I P
I P
I P
I P
I P
I Py,FI PI P
I C VI P; P: FI PI P
I FI PI P
I N R
t

(~J£

Jf-^i
•j\f-
^i-
U\f

Utfutf&*-,*
'&;.*(• y'

LAP
(Jkf

j\f
df

M»

H o l e r B e f o r e : Y E L L O W
W o l o r A f t e r : Y E L L O W
i o m m e n t s :

C l a r i t y B e f o r e : C L O U D Y
C l a r i t y A f t e r : C L O U D Y

T e x t u r e :
A r t i f a c t s :

U F O R M I - I N 7 / S 8



M H P 5 3 4

U.S. EPA - CLP i
E P A S A M P L E - N O . J1 _____ M

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c t } O O 00*0071tndfap$\L a b Code.: S I L V E R Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 0
M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D :
L e v e l C l o w / m e d ) : L O W Date R e c e i v e d : 0 8 / 1 6 / 8 3
7. S o l i d s : 0.0

C o n c e n t r a t i o n U n i t s < u g / L o r m g / k g d r y w e i g h t ) : U G / L
r
I C A S N o .
11
17423-90-5
17440-36-0
17440-38-2
17440-39-3
J744O-41-7
17440-43 -9
17440-70-2
! 7440 -47 -3
! 7440 -48 -4
17440-50-8
17433-83-6™
17439-92-1
17439-95-4
17439-96-5
17439-97-6
I744O-O2-0
17440-09-7
17782-49-2
17440-22-4
I744O-23-5
17440-28-0
J 7 4 4 0 - 6 2 -2
17440-66-6j
!

1 A n a l y t e
! A l u m i n u m
! A n t i m o n y
J A r s e n i c
1 Barium1 Ber^l l i u m1 C a d m i u m
! Cal c ium1 C h r o m i u m1 C o b a l t
! I r o n! L e a d! M a g n e s i u m! M a n a a n e s e
! Mer curv
,' N i c k e l
! P o t a s s i u m
! S e l e n i u m
! S i l v e ri Sod i urn
! T h a i l i u m1 V a n a d i u m1 Z i n c! C y a n i d e!

C o n c e n t r a t i o n i C ! Q
l il 1

£44. 6^1 GO u&
/ 2 0 . I l I B ! U A

2.3 !U7%
I 5 6 . 7 J _ ! B ! o > A

1. 1 iU!
1 A r ? » ' 1 7U - w i » ̂ ^

205000 I ! j g _
2 . 8 ! U !

T 3 . I T ! i f 1 ! U f t
r •"> ~7~l ' n i ->__ ' _______ ' £i.i.J. ' £j _ l j u H _ _ _P>> 1 c; 1 i rj i ; . ii_Ol . Uj i B i nH

^ 1 . 4l ! B ! N*s_u<J
40400 ! i 2

j.070 ! \4o . 20 i u :>^ j2T
9 . 7 ! U !

. ' 3 1 8 0 1 I B ! ! - ' i
• - 2 . 7 T ! B f ! N * < ^ ' i

1 . 6 ! U !
41900 i !"5

0.90 ! U !
2 . 7 ! U , '

2370 ! i "B
1 l1 1
1 11 1

: Mii; P; p: F; P
! PI PI PI PI P_1E_T P ~

. J I FI PI P
! C VI P: P
i f™i PI P
I F
I P
I P
1 N R
l1

u\c-
'*»•

"*VJftfr
Lflf
U£

t n f
v-Ar

sSz}*̂
U-ir
O -̂

•-At-
-/>(-

L<&

'Jtf

Uff

C o l o r B e f o r e : C O L O R L E S S
C o l o r A f t e r : C O L O R L E S S
C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y * A f t e r : C L E A R

T e x t u r e :
A r t i f a c t s ;

recycled p a p e r
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L.
_ U . S . EPA - CLP

1
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c < J t : - 5 S - &
L a b Code: S I L V E R Case N o . : 12334 S A S

E P A S A M P L E N O .
M H P 5 3 5

S D S N o . i M H P 5 2 0
M a t r i x ( s o i l / w a t e r ) : W A T E R
L e v e l C l o w / m e d ) : L O W

'/ . S o l i d s : 0.0

Lab S a m p l e 10:
Date R e c e i v e d : O S / 1 6 / 8 9

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U B / L

1 C A S N o .
1
; 7423 -30 -5
17440-36-0
17440-33-2
17440-33-3
17440-41 -7
i 7440 -43 -3
! 7440 -70 -2
17440-47-3
17440-48-4
17440-50-8
17433-89-6
17433-92-1
17433-35-4
17439-96-5
17433-97-6
17440-02-0
1 744O-03-7
17732-43-2
1 7440 -22 -4
1 7440 -23 -5
17440-23-0
17440-62-2
17440-66-6i•ii

ii
1 A n a l y t e
1 A l u m i n u m
! A n t i m o n y1 A r s e n i c1 B a r i u m1 Bervl l i u m1 C a d m i u m1 Cal cium1 C h r o m i u m1 Co ba i t

! I r o n
i L e a dI M a g n e s i u m
! Mancane s e
! Mer curv
; N i c k e l
1 P o t a s s i u m
! S e l e n i u m
! S i l v e r
! S o d i u m
! T h a i l i u m
1 V a n a d i u m
! Z i n c
! C y a n i d e1

C o n c e n t r a t i o n i C ! Q
i 6 l . T 3 s i S . j j i i _19.3 1 U !r 5 . 6 ' U j j r " i S $T ' S S . O ' I I . F : u i T* i. i :u:• 10.3 : : '13

205000 I S3
2. 3 1 U ! _j

T s . S ' ^ i J B T ' U B
4 3 6 ! I S

•~fCT -"i t 1 h i t f j V ^ -P*UhJ« .*- i ^ p W J F ^ v j ^ ,
40300 1 1 T?
" T l O S O 1 1 B

0.20 ! U ! \ ^ _
1 1 0 . 6 j \ ! B ' !

^ 3380 1 ! B J v.j«,
" 1 . 2 1 U J N W *1.6 iu:
41300 1 i0.30 iu:

2 . 7 1 U J
3130 1 1 B

1 11 1
1 1I t

1tintiI PI P
I F; P; pI P:P
! PI P
f p ~
)1 F

I P
I P
1 C V
I P
i?
I F
I P
I P
I F
I P
I P
I N R
1

Uf

, C o l o r B e f o r e : C O L O R L E S S
' - C o l o r A f t e r : C O L O R L E S S
! C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i f y A f t e r : C L E A R

T e x t u r e :
A r t i f a c t s :

L F O R M I - I N 7 / S 8



U . S . EPA - CLH
1 E P A S A M P L E N O .

I

M H P 5 3 7 !C o n t r a c t ; - < j Q D ' J 0071!*
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : S I L V E R V A L L E Y L A B S , I N C .
L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . : " ' ' l S D G N o . : M H P 5 2 0
M a t r i x ( s o i l / w a t e r ) : M A T E R L a b S a m p l e 1 0 :
L e v e l ( l o w / m e d ) : L O W D a t e R e c e i v e d : 0 3 / 1 6 / 8 9

'/. S o l i d s : 0.0
C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : U G / L

1
1

I C A S N o .
1
17429-90-5
17440-36-0
17440-33-2
17440-39-3
17440-41-7
17440-43-9
17440-70 -2
J744O-47-3
17440-48-4
17440-50-8
17439-89 -6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17440-02-0
! 7440 -09 -7
17782-49-2
17440-22-4

] 7440 -23 -5
17440-28-0
17440-62-2
17440-66-6j
!

• ! A n a l y t e
1 A l u m i n u mI A n t i m o n v
I A r s e n i c1 B a r i u m1 B e r y l l i u m1 C a d m i u m1 C a l c i u mI C h r o m i u mI C o b a l t
I I r o n.' L e a dI M a a n e s i u m1 M a n a a n e s e1 M e r c u r y
1 N i c k e l
I P o t a s s i u m1 S e l e n i u m. ' S i l v e r
1 Sod i urn
1 T h a l l i u m1 V a n a d i u m
I Z i n c1 C y a n i d e1

* ii iC o n c e n t r a t i o n I C I Qi ii i
l 4 9 . i l ! J B f l "•*

19.9 I U !
2 . 3 l u T V j W

T 5 4 . 3 3 . I B ' ] u f t
1 . 1 I U J

13.3 1 ! »
228000 1 i "B

2 . 3 ! U !
Q3 . 61 1 JEf ' --v̂
Q3.9i I B ! u *

346 1 1^^ 1
8.8 1 :.fcX]'>

41800 I !R
I S S O 1 I i 3
0.20 ! U l \ / t

9 . 7 I D !
L S S S O U B ' S i t , )

• 20.0\ l H I N W * u .
1 . 6 I U )

48000 1 !"&0.90 :u:2.7 :u:
3880 1 !"?>; i

1 i

11
I M
11
i p
1 P
I F
I P
I P
! P
I P
I P
I P
I P
I P
I F
I P
I P
! C V
I P
I P

i I F
I P
I P
I F
I P; P
I N R!

1
11
11
i L r t f
j «4,

° ^\-Jifi
l U fl u v f -
1
U f
I L f t ri u j £
j JK
l l r t f

!«3I *
I ' - r t f
i M f
fi
aJlf-
t
1
1
(
11 ^

1
1
1

C o l o r B e f o r e : C O L O R L E S S
C o l o r A f t e r : C O L O R L E S S
C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y * A f t e r : C L E A R

T e x t u r e :
A r t i f a c t s :

u
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L
_ U . S . E P A - C L P

1 E P A S A M P L E N O .
I N O R G A N I C A N A L Y S I S D A T A S H E E T 1 !

f c & - U U $ - O O ' M ! M H P 5 3 9 1_ L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c t ; G O D 3 0071 !_________!
{rf/bflpiWL a b C o d e s S I L V E R Case N o . : 12334 S A S N o . : n S D G N o . : M H P 5 2 0

w ~ ' M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D :
| L e v e l C l o w / m e d ) : L O W Date Rece iv ed: 0 8 / 1 6 / 8 9

7. S o l i d s : 0.0
M * C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U G / L

L
L
u

W-:

1: C A S N O .
11
17429-90-5
17440-36-0
17440-38-2
17440-39-3
17440-41 -7
17440-43-9
J 7 4 4 0 - 7 0 - 2
17440-47-3
•7440-48-4
17440 -50 -3
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17440 -O2 -O
1744O-O9-7
17732-49-2
17440-22-4
17440-23-5
1 7440 -23 -0
17440-62-2
17440-66-6
11
1

1I.1 A n a l y t e
ll
1 A l u m i n u m1 A n t i m o n y1 A r s e n i c1 BariumI B e r v l l i u m1 C a a m i u m1 Cal c i u m! C h r o m i u m! C o b a l tI C o g g e r1 I r o nI L e a d
1 M a a n e s i u m
! M a n a a n e s e
1 Mer curv
1 N i c k e l
1 P o t a s s i u m1 S e l e n i u m1 S i l v e r1 Sod i urn
! T h a i l i u m
! V a n a d i u m
i Z i n c
! C y a n i d e
il

C o n c e n t r a t i o n
; 29. 03

19.9
2.3

JLi- 7^1. 1
1.8

j _ 1 0 9 ~ \
2 .S
2.6
1 . 1

133.4-
V 1.31i 33. £-?
' ; f 2 . 0 1
0 . 20

9.7
•-.' ~7 O*. / O
1 .—,. ~L
1.6

f 41. 8"̂
0.90

2.7r 2". 9n

1 11 1
1 C ! Q
i B ' I u u:u:
1 U?\
1 B*I lifti u ;; ui
! BT U(ii u :; u :
I D !
I B ' ! u * >
! &', N W $ \ _ v
131 v-i.^
1 B 1 .,%
! U i \ L j ^
! U !
1 U 1: u : N*
1 U 1I B : u . 3
1 U 1
1 U J
1 B1! v .̂bi ii ii ii i

ii
1 M
11
I P
I P
I F
I P
1 P; pIP; PI Pi Pi P

, , y i F
I P
I P
I C V
I P
I P
! F
i P
I P
I F: PI P: N Ri>

, C o l o r B e f o r e : C O L O R L E S S
r A f t e r : C O L O R L E S S

C l a r i t y B e f o r e : C L E A R
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U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c t ^ C Q ' D O
L a b C o d e : S I L V E R Case N o . : 12234 S A S N o .
M a t r i x C s o i l / w a t e r ) : W A T E R

E P A S A M P L E . N O .

M H P 5 3 S

S D B N o . : M H P 5 2 0
L a b S a m p l e I D :

L e v e l Q o w / m e d ) :
S o l i d s :

L O W
0.0

Date R e c e i v e d : 0 8 / 1 6 / 8 3

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : U 6 / L
1
I C A S N o .
i
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1 Cal c ium
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U . S . EPA - CLP
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c t : ^
L a b Code: S I L V E R Case N o . : 12334 S A S
M a t r i x ( s o i l / w a t e r ) : W A T E R

E P A S A M P L E - N O .

L e v e l C l c w / m e d ) :

L
i .L
U
L

S o l i d s :
L O W
0.0

S D G N o . : M H P 5 2 0
L a b S a m p l e I D :
Date R e c e i v e d : 0 8 / 1 6 / 8 9

C o n c e n t r a t i o n U n i t s < u g / L o r m g / k g d r y w e i g h t ) : U G / L

L

C A S N o .
7429-90-5
7440-36-0
7440-33-2
7440-39-3
7440 -4 1 -7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440 -02 -O
744O-O9-7
7732-49-2
7440-22-4
7440-23-5
7440-23-0
7440-62-2
7440-66-6
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y '
*- REGION VIII SUMMARY OF DATA QUALITT ASSURANCE REVIEW
i ***guideline references are from Contract 1787***

Case N o . : 12334 TDD N o . : F08-8909-08
[^ S i t e : Richardson F l a t s

Contrac t or Laboratory: K e y s t o n e - H o u s t o n
y Data Reviever : A n n e t t e Sackman Date of Review: 10-3-89
; S a m p l e M a t r i x : 19 Low W a t e r sL A n a l y s i s : Mercury

j S a m p l e N o s . : M H P 5 2 0 , M H P 5 2 1 , M H P 5 2 2 , M H P 5 2 3 , M H P 5 2 4 , M H P 5 2 5 , M H P 5 2 6 ,* M H P 5 2 7 , M H P 5 2 8 , M H P 5 2 9 , M H P 5 3 0 , M H P 5 3 2 , M H P 5 3 3 , M H P 5 3 4 ,M H P 5 3 5 , M H P 5 3 7 , M H P 5 3 8 , M H P 5 3 9 , M H P 5 4 0L
I (X) Data are a c c ep tab l e for use.y ( ) Data are a c c e p t a b l e for use w i t h q u a l i f i c a t i o n s noted.
! ( ) Data are pr e l iminary - p e n d i n g v e r i f i c a t i o n .y

( ) Data are unacc ep tab l e .u A c t i o n required by DPO?
I j N o X Y e s T h e f o l l o w i n g i t ems require act ion:

i— A c t i o n required by p r o j e c t o f f i c e r ?
No X Yes



The f o l l o v i n g are out f i n d i n g s :
All requirements vere met for the mercury analysis except Form VIZ -Laboratory Control S a m p l e was not included. Since the LCS was analyzedand reported in the raw da ta and met all other requirements, no action' i s taken.

*™ **

u
u



Inorganic Data CoBpletencM Checklist

X Inorganic analysis data ( F o r m I)
X I n i t i a l calibration and continuing calibration ver i f i ca t i on ( F o r m

CRDL standard for AA and ICP ( F o r m IIB)
* ~ X Blanks ( F o r m I I I )
, I C P i n t e r f e r e n c e Check sample ( F o r m I V )L X S p i k e sample recovery ( F o r m VA)

i Post d i g e s t i o n sp ike sample recovery ( F o r m VB)
X D u p l i c a t e s ( F o r m V I )

L* X Laboratory control sample ( F o r m VII)
I S t a n d a r d a d d i t i o n r e su l t s ( F o r m V I I I )

I C P serial d i l u t i o n s ( F o r m I X )
: X H o l d i n g times ( F o r m X)y

X Ins t rument d e t e c t i o n l i m i t s - q u a r t e r l y ( F o r m X I )
1 ;

iw X ICP interelement correction fa c t o r s -quar t e r ly ( F o r m II)
X I C P linear ranges-quarterly ( F o r m X I I I )u Raw da ta for in t er f er ence checks

i X Rav d a t a for c a l i b r a t i o n s t a n d a r d si
X Rav d a t a for blanks

ij j Raw d a t a for CRI a n d / o r CRA
X Rav data for samples

^ X Raw data for d u p l i c a t e s
I X Rav data for spikes
&m* X T r a f f i c r e p o r t s

L



Contract Compliance
I. Init ia l and Continuing Calibration V e r i f i c a t i o n (ICV and CCV)(guide l ine s pg. E-4, Form HA)

1. Was instrument calibrated da i ly and each time it was set up?yes X no
2. Were ins truments cal ibrated using 1 blank and several s tandards?yes X no
3. Were ca l i b ra t i on v e r i f i c a t i o n s wi th in 90-110X7yes X no
4. Vere cont inuing ca l i bra t i on s run at 102 frequency?yes X no
5. Were the raw da ta c orr e c t ly transcribed onto F o r m HA?yes X noComments: All requirements met.

II. CRDL S t a n d a r d s f or ICP (CRI) and/or AA (CRA) ( g u i d e l i n e s pg . E-6,Form I I B )
1. For ICF analys i s , were s t a n d a r d s (CRI) @ 2x the CRDL or the IDL(whichever was grea t er) analyzed at the beginning and the end ofeach sample run, or at a minimum of t w i c e / 8 hour s h i f t ,whichever was more f r e q u e n t ? yes no
2. For furnace AA analys i s , were s t andard s (CRA) analyzed at thebeginning and the end of each sample run, or at a minimum oft w i c e / 8 hour s h i f t , whichever was more f r e q u e n t ?yes no
3. Were the CRI a n d / o r CRA s t a n d a r d s analyzed a f t e r the ICV?yes no
4. Were these d a t a r e p o r t e d on F o r m IIB?yes no
5. Were the raw d a t a c orr e c t ly transcribed onto F o r m IIB?yes noComments: Not required.



L
L IH. Blanks (guide l ine s pg . E-6, Form III)

1. Vaa the initial calibration blank (ICB) analyzed immediat e lya f t e r t h e in i t i a l ca l ibrat ion v e r i f i c a t i o n ( I C V ) ?yes X no
2. Was a continuing calibration blank (CCB) analyzed immediatelya f t e r each continuing ca l i bra t i on v e r i f i c a t i o n ( C C V ) ?yes X no
3. Was a pr epara t i on blank (FB) analyzed at a frequency of atleast 1 in 20 samples? yes X no NA
4. How many elements were de t e c t ed above the CRDLs? 0 (if 0, goto question 5)

4a. How many e l ement s were d e t e c t e d in the blanks at greaterthan one-half the amount d e t e c t e d in any sample?
5. Vere raw data correctly transcribed onto F o r m III?yes X no

Comment s: All requirements met.

I V . I C P Inter f erence Checks ( I C S ) ( g u i d e l i n e s p g . E-7, F o r m I V )
1. Was the ICS analyzed twice per 8 hour s h i f t ?yes no
2. Vere the ICSs analyzed b e f o r e and a f t e r sample s?yes no
3. Vas any massive in t er f er ence d e t e c t e d ?yes no
4. Were the ICSs wi th in ±20% mean value?yes no
5. Were raw d a t a c orr e c t ly transcribed onto F o r m IV?

Comments: Not required.

u



V. Spike Sample Analysis (S) (gu ide l ine pg; E-8, Form V)
1. Vere spikes analyzed at a frequency of 1 in 20 samples?yes X no
2. Vere spike recoveries correctly calculated?yes X no

( S S R - S R )% recovery - SA X 100
SSR = S p i k e d S a m p l e ResultSR 3 S a m p l e ResultSA = S p i k e Added

3. Vere sp ike recoveries w i t h i n the range of 75-125*?yes X no
3a. For recoveries o u t s i d e th i s range, were associated da taf l a g g e d "N" by the- laboratory on F o r m s I and V?yes no NA X
(an e x c e p t i o n if granted where the sampl e concentration is >4Xthe sp ike c onc en t ra t i on)
4. Vere raw d a t a correc t ly transcribed onto F o r m V?yes X no

* R e f e r to page E-9 ( S O V 787) for i n f o r m a t i o n r egard ing the amount ofs p i k e to be added for each analyte and for other i n f o r m a t i o n about theS p i k e S a m p l e A n a l y s i s .
Comment s: All requirements met.

V T . Dupl i ca t e s ( D ) ( g u i d e l i n e s p g . E - l l , F o r m V I )
1. Vere d u p l i c a t e s analyzed at a f r equency of 1 in 20 sample s?yes X no
2. Vere RPDs c o rr e c t ly c a l c u l a t e d ? yes X no

RPD = S - D X 100( S + D ) / 2
t jS = S a m p l e |JD = D u p l i c a t e

D lerr ecology and environmentD a f i e r « S ™ l ° P y a n d environmentp a p e r .-roloev Tfnd environment M



L
i* 3a. For sample concentrationa >5x the CRDL, were RPDs ±20X7 ( U n i t sof ±352 a p p l y for s o i l / s e d i m e n t / t a i l i n g s sample*)~ yea X no HAL 3b. For sample concentrations >5x the CRDL, did d u p l i c a t e analysisresults f a l l out s ide the control vindov of ± the CRDL?i yes no X NA

IM

3c. Where the RPDs exceeded the control l i m i t s , were the da taf l a g g e d ' * ' o n Forms I a n d V I b y t h e laboratory?L» yes no HA
; 4. Were raw data correctly transcribed onto Form VI?[^ yes X no

* Other Cons id era t i on s:i - F i e l d blanks cannot be used for d u p l i c a t e analyses** - Dupl i ca t e s must be analyzed for each analytical method
, Comments: All requirements met.L*

VII. Laboratory Control Sample (LCS) Analysis (guide l ine pg. E-12, Form

1. Was an LCS analyzed for every sample del ivery group or batchof samples , whichever was more frequent?yes X no
2. Were recoveries w i th in the 80-120% l i m i t ?yes X no

-if the recoveries were ou t s ide this range the analysis mustbe t e r m i n a t e d , the p r o b l e m corrected and the previous sampl e sassociated w i t h that LCS r e d i g e s t e d and reanalyzed.
3. Were the raw data correct ly transcribed onto Form VII?yes no X

Comment s: F o r m VII was not inc luded in the d a t a package, however, theLCS was analyzed and met contract requirements , t h e r e f o r e , no action istaken.

u



vm. Furnace Atoaic Absorption (AA) QC Analysis (guidel ines pg. E-14,Form V I I I )
1. Does the rav data package contain absorbance values for twoi n j e c t i o n s per sample , the average values and the re la t ivestandard deviat ion (RSO)? yes no
2. For analyte concentrations > the CRDL, did the RSD for thed u p l i c a t e i n j e c t i o n s agree w i th in 20*? (if yes, go to quest ion3) yes no

RSD •. SD X 100M
SD = S t a n d a r d Devia t ion o f D u p l i c a t e I n j e c t i o n sM = Mean of D u p l i c a t e I n j e c t i o n s
2a. Were s a m p l e s that exceeded the 20% c r i t er ia reanalyzed?yes no
2b. Did any reanalyzed sample s exceed the 20% cr i t er ia?yes no
2c. If yes, did the laboratory f l a g the da ta of Form I w i t h an' M ' ? yes no

3. Was the recovery of the sp ike > 402? (if yes, go to que s t ion
4). yes no
If no, was the sample d i l u t e d and rerun w i t h another sp ike?yes no

4. Was s a m p l e absorbance 50% of sp ik e absorbance?* (if yes, go toques t ion 5 ) . yes no
* S p i k e absorbance = absorbance of sp iked sample - absorbance of sample .

,**4f*~"-.».--"-"». --...~̂  ..-.-.-Lenvironmentr ccy



U 4a. For spike recoveries betveen 85 and 115%, were resultsreported to the IDL? yea no
RPD - (SSR - SR) x 100SA

^ SSR » S p i k e S a m p l e RecoverySR =» S a m p l e Resulti SA = S p i k e Added
4b. For spike recoveries out s ide the 85 and 115% range, werel results reported to the IDL and f l a g g e d vith <V?l, yes no

5. Was sp ike recovery betveen 85 and 115%? (if no, go to! quest ion 6)
•hi 5a. Were r e su l t s q u a n t i f i e d f r o m calibration curve andreported to IDL?^ yes no

6. Was an MSA at 50, 100 and 150% of the sample absorbanceM analyzed? yes no
|. 6a. Was each MSA analysis i d e n t i f i e d in the raw data alongU vi th the s l o p e , in t er c ep t and corre lat ion c o e f f i c i e n t ?yes no
[y 6b. Were these da ta correc t ly transcribed onto F o r m VIII?yes no
y 6c. Were corre lat ion c o e f f i c i e n t s ( r ) > 0.995?** yes no
i 6d. If no, were MSAs run once more?L yes no
i , - If the correlation c o e f f i c i e n t s were s t i l l > 0.995, data ony F o r m I must b e f r o m th e run w i t h th e best 'r ' and th e d a t aon F o r m s I and VII must b e f l a g g e d w i th a *+ ' .

Were these cr i t er ia met?-̂ yes no



6e. Vere all MSA obtained data marked with an. »Sr or an S+ onf ora I? yes no
Comments: Not required.

IX. ICP Serial Dilution (L) Analysis (guide l ine s pg . E-12, Form IX)
1. Was an ICP serial d i l u t i o n p e r f o r m e d on each group of samplesof a s imilar matrix ( i . e . , s o i l , wa t e r) and concentration(i.e . , low, h i g h ) or for each sample delivery group, whicheverwas more f r equen t? yes no
2. For elements w i t h concentrations >10X the CRDL, did any exceedthe serial d i l u t i o n re sul t s by more than 101? (if no, s k i pquest ions 3 and A) yes no

I - SX d i f f e r e n c e = I X 100
I = I n i t i a l S a m p l e ResultS B Ser ia l D i l u t i o n Result ( in s t rumen t reading X5)

3. W h i c h e lements had concentrat ions that exceeded the 10£cri teria?
4 . D i d t h e laboratory f l a g these d a t a w i t h a n ' E ' o n F o r m I X ?yes no
5. Were the raw d a t a c o r r e c t l y transcribed onto F o r m IX?yes no y

Comment s: Not required. i iyy
t ?L J

e c o l o g j and environmen,



r-
L X. Instrument Detection Limits (IDL) (guide l ine s pg. B-13, Fora XI)

I 1. Were IDLs reported for each analyzed element?' i— y e s X no
f 2. Were IDLs reported for each instrument used?y yes X no

3. Did the IDLs meet the contract requirements? ( r e f e r to pg.l^1 B-13, SOW 787)u" yes X no
[ Comments: All requirements met.hJ

X I . Interelement Corrections f o r I C P ( g u i d e l i n e s p g . E-13, Form X I I )
w 1. Were correct ion f a c t o r s r epor t ed on F o r m XII?yes X no
•^ Comment s: All requirements met.

XII. Linear Range Analysis (LRA) (guide l ine s pg . E-14, Form XII)
1. Was a linear range v e r i f i c a t i o n s tandard analyzed?yes X no
2. Was the r e s u l t s w i t h i n ±5% of the true value?yes no

L



H o l d i n g TiM»-
L i m i t s t Meta l s - 6 months; Hg - 30 days? Cn - 28 days.
1. V e r i f i e d da t e of sample receipt by laboratory 7-21-89' 2 . Date o f p r e p a r a t i o n / a n a l y s e s 8-3-893. Were ho ld ing times met? yes X no

A n a l y t e M a t r i x Date Prep H o l d i n g H o l d i n g T i m eS a m p l e d Date T i m e L i m i t / M e t
M e r c u r y L o w W a t e r 7 - 1 8 - 8 9 8 - 3 - 8 9 1 6 d a y s 3 0 d a y s y e s

e c o ! ° g ) an<J environment
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Keystone 12334-8- 5-

U.s. ERA - CLP
E P A S A M P L E . N O .___«__„—...——«•••»i

MHP520 I

/ ' '

I N O R G A N I C A N A L Y S I S D A T A S H E E T 1 -
t

L a b Name* K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-W8-0005 1___________
L a b Code: K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : MHP520

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890774002
L e v e l ( l o w / m e d ) : L O W Date Rece ived: 0 7 / 2 1 / 8 9
7. - S o l i d s : 0

C o n c e n t r a t i o n U n i t s < u g / L o r m g / k g d r y w e i g h t ) : U G / L

W

11, ' C A S N o .
1
! 7429-90-5"
J744O-36-0
I 7 4 4 0 - 3 S - 2
! 7440 -39 -3
17440-41-7
J744O-43-9
J7440-70 -2
J744O-47-3
! 7440 -48 -4
17440-50-8
17439-39-6
17439-92-117439-95-4
17439-96-5
17439-97-6
17439-02-0
I744O-09-7
17782-49-2
17440-22-4
1744O-23-5
17440-28-0
17440-62-2
17440-66-6
1

1t1 A n a l y t e
i m ,,_,»__ ,̂̂! A l u m i n u m _! A n t i m o n y .' A r s e n i c _1 Barium __
! Beryl l i u m' C a d m i u m _ .! C a l c i u m _[ C h r o m i u m .( C o b a l t __1 C o p p e r __! I r o n ____1 Lead I _ ~_1 M a g n e s i u m1 Mangane s e
1 M e r c u r y _
1 N i c k e l __' P o t a s s i u m1 S e l e n i u m .
1 S i l v e r __! S o d i u m __[ T h a i l i um.' V a n a d i u m .I Z i n c! C y a n i d e _1

C o n c e n t r a t i o n
__ _ t _. _ __ _ _ : ^ ___ _._ _

. O.20

C
_"

u

11a : M1__ ' ^_! NR~
1 N R
1 N R: N R
1 N R
! N R
1 N R
1 N R
1 N R
1 N R
1 N R
1 N R
1 N R
1 N R:cv
1 N R
1 N R; N R
1 N R
1 N R
1 N R
1 N R
1 N R
! N R
11

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

7 f O l T O U 7
F O R M I - I N 7/87



Keystone 12334-8-5*

U.S. EPA - CLP
I N O R G A N I C A N A L Y S I S D A T A S H E E T EPA SAMPLE NO.

! M H P 5 2 1 IL a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-W8-O005 J ________ !
L a b Code: K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : MHP520

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 89O774005
L e v e l U o w / m e d ) : L O W Date Rece iv ed: 0 7 / 2 1 / 8 9
'/.. S o l i d s : 0

C o n c e n t r a t i o n U n i t s t u g / L o r m g / k g d r y w e i g h t . ) : U S / L
11
! C A S N o .J
1 7429-90-5™
•744O-36-0
17440-33-2
I744O-39-3J 7 4 4 O - 4 1 - 7
I744O-43-9
I744O-70-2
! 7440 -47 -3
I744O-43-4
J744O-5O-8
17439-89-6
17439-92-1J 7439 -95 -4
17439-96-5
17439-97-6
17439-02-0
1744O-O9-7
17782-49-2
I744O-22-4
, ' 7 4 4 0 - 2 3 -5
J744O-28-O
1744O-62-2
•7440-66-6
11 — ____.„__ — _
1

t1
! A n a l y t e
11
! A l u m i n u m _' A n t i m o n y _! A r s e n i c _! Barium __
! B e r y l l i u m' C a d m i u m _!Cal cium _! C h r o m i u m _
! C o b a l t _ ~
! C o p p e r __
! I r o n! Lead ____! M a g n e s i u mi M a n g a n e s e
! M e r c u r y _
! N i c k e l _ I _
! P o t a s s i u m! S e l e n i u m _
! S i l v e r _ ~_
' S o d i u m _ _
! T h a i l i u m _! V a n a d i u m _, ' Z i n c! C y a n i d e _!

C o n c e n t r a t i o n
VB^ ^

0.20

C

u

ta : M
11

~ ! NR~: N R
! N R
, ' N R
! N R
! N R: N R: N R
! N R: N R: N R: N R
! N R; N R
! C V
, ' N R
! N R; N R
! N R: N R: N R
! N R: N R: N R
!

C o l o r B e f o r e :
C o l o r A f t e r :
Comment s:

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

recycled p a p e rBr F O R M I - I N e co logy and environment -7/0-7ecology and environment ' ' CJ /I ' o l o e v a n d environment



L
K e y s t o n e 12334-8-£"

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 2 2

LT
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : . SB-W8-0005
L a b Code: K E Y T X Case N o . : 12334 S A S N o . : S D B N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890774006
L e v e l ( l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
Z - S o l i d s : 0

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U G / L

L

1t
! C A S N o .
1
! 7429-90-5™
! 7440 -36-0
. ' 7 4 4 O - 3 8 - 2
I744O-39-3
17440-41-7
J744O-43-9
•7440-70-2
•7440-47-3
J744O-48-4
! 7440 -50 -B
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17439-02-0
•744O-09-7
! 7732 -49 -2
•7440-22-4
•7440-23-5
J 7 4 4 O - 2 B - 0
, ' 7 4 4 0 - 6 2 - 2
I744O-66-6
1

11! A n a l y t ei
! A l u m i n u m _! A n t i m o n y _! A r s e n i c _! Barium __
! Beryl l i u m! C a d m i u m _{ C a l c i u m _
! C h r o m i u m _
! C o b a l t __
! C o p p e r __
, ' I r o nI L e a d! M a g n e s i u m! M a n g a n e s e
! M e r c u r y _! N i c k e l __! P o t a s s i u m
! S e l e n i u m _! S i l v e r __[ S o d i u m _ _! T h a l l i u m .
! V a n a d i u m _
! Z i n c ____' C y a n i d e _
i

C o n c e n t r a t i o n
^__^B^M«B^B«>̂ »̂

. O.2O

C

U

1'
Q ! M

I
MC^^^B^BW* ' «̂*«W: N R

! N R: N R: N R: N R: N R: N R: N R: N R: N R: N R: N R
! N R: N R:cv: N R
! N R: N R
! N R: N R: N R: N R: N R: N Rii

C o l o r B e f o r e :
C o l o r A f t e r :
Comment s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

"000009
F O R M I - I N 7/87



U . S . E P A - C L P
E P A S A M P L E - N O .

M H P 5 2 3I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S8-W8-OOO5 _ .
L a b Code: K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : S90774O07
L e v e l C l o w / m e d ) : L O W Date Rece iv ed: 0 7 / 2 1 / 8 9
7. S o l i d s : 0

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U G / L
11
I C A S N o .
1
17429-90 -5
I744O-36-0
!744O-38-2
J744O-39-3
J 7 4 4 O - 4 1 - 7
J744O-43-9
•744O-70-2
•744O-47-3
J744O-48-4
J744O-50-8
, ' 7 4 3 9 - 8 9 - 6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17439-02-0
J744O-09-7
! 7782 -49 -2
•7440-22-4
17440-23-5
17440-28-0
J 7 4 4 O - 6 2 - 2
J744O-66-6
11
I1

11
! A n a l y t e
1
! A l u m i n u m _! A n t i m o n y _
{ A r s e n i c _! Barium __! Beryl l i u mI C a d m i u m _
! C a l c ium _
• C h r o m i u mI C o b a l t _ _
! C o p p e r __
! I r o n! Lead
! M a g n e s i u m
! M a n g a n e s e
! M e r c u r y _
! N i c k e l __! P o t a s s i u m
i S e l e n i u m _
! S i l v e r __
! S o d i u m __
! T h a l l i u m _' V a n a d i u mI Z i n c
! C y a n i d ei

C o n c e n t r a t i o n

0.20

/^

u

11a : M
ir
! N R: N R
! N R
! N R: N R: N R
! N R: N R: N R: N R: N R: N R: N R: N R
! C V
! N R: N R: N R: N R
! N R
! N R: N R; N R: N R: _

C o l o r B e f o r e :
C o l o r A f t e r :
Comment s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

FORM I - IN
, H 000010loey and enyironmenL ,_—nl7/ 87



Keyston?l2334-8-

i /
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L
L a b C o d e i K E Y T X Case N o . : 12224 S A S N o . :

M a t r i x ( s o i l / w a t e r ) : W A T E R
L e v e l ( l o w / m e d ) : L O W

U . S . E P A - C L P
1 E P A S A M P L E N O .

I N O R G A N I C A N A L Y S I S D A T A S H E E T ! — — — — — — — — — — — — — Ii M H P 5 2 4 iC o n t r a c t : 68-W8-OOOS {____,________.!
S D G N o . : M H P 5 2 0

L a b S a m p l e I D : 890774OOS
Date Rece ived: 0 7 / 2 1 / 8 9

U<£
S o l i d s :

U ' . 5 i - ? . ' &
,.;:&£
y ' ^ ( . C f ' . l ' ' / <

r~-'^

C o n c e n t r a t i o n U n i t s C u g / L o r r n g / k g d r y w e i g h t ) : U B / L
11
I C A S N o .
1

17423 -90 -51744O-3S-0
17440-33-2
17440-39 -3
i 7440 -4 1-7
17440-43-9
) 7440 -70 -2
17440-47-3
I744O-48-4
I744O-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17439-02-0
1744O-09-7
17782-49-2
1744O-22-4
17440-23-5
I744O-28-0
•7440-62-2
I744O-66-6
1»
1

11! A n a l y t ei
! A l u m i n u m _1 A n t i m o n y _
• A r s e n i c _•Barium __! B e r y l l i u m
! C a d m i u m _' C a l c i u m _• C h r o m i u m! C o b a l t __
! C o p p e r __
! I r o n
! Lead _____I M a g n e s i u m! M a n g a n e s e
! M e r c u r y _
! N i c k e l _ I _I P o t a s s i u m
J S e l e n i u m _
! S i l v e r ___! S o d i u m __
! T h a i l i u m _I V a n a d i u m _
I Z i n c{ C y a n i d e•

C o n c e n t r a t i o n

. 1 1 . 5O

c 1>
Q ! M

1I: N R: N RI N R: N R
! N R: N R; N R
! N R
! N R; N R: N R: N R: N R
I N R
! C V: N R: N R: N R: N R: N R: N R: N R: N R! N Rii

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

F O R M I - I N
000011

7/87



K e y s t o n F l 2 3 3 4 - 8 - , 5 '
U . S . E P A - C L P

E P A S A M P L E N O .
M H P 5 2 5

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S8-W8-OOOS ____________
L a b Code: K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 0

M a t r i x ( so i 1 / w a t e r ) : W A T E R L a b S a m p l e I D : 89077400-9
L e v e l C l o w / m e d i ) : L O W Date Rece iv ed: 0 7 / 2 1 / 8 9
'/ . S o l i d s : 0

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : U G / L

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

t1
1 C A S N o .
11
17429-90-5
17440-36-0
! 7440 -38 -2
•744O-39-3
(744O-41-7
•744O-43-9
•7440-70-2
17440-47-3
•7440-48-4
•744O-50-B
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17439 -02 -O
•744O-09-7
17782-49-2
•744O-22-4
I744O-23-5
! 7440 -28-0
17440-62-2
J 7 4 4 O - 6 6 - 6t
!

ii! A n a l y t e
! A l u m i n u m _
! A n t i m o n y _! A r s e n i c _
' B a r i u m _ _
! B e r y l l i u m
! C a d m i u m _! C a l c ium _! C h r o m i u m _
1 C o b a l t __
! C o p p e r __! I r o nH e a d
{ M a g n e s i u m! M a n g a n e s e
1 M e r c u r y _
1 N i c k e l _ ~
! P o t a s s i u m
! S e l e n i u m _' S i l v e r _ _! S o d i u m __
! T h a i 1 i u m _
! V a n a d i u m _
I Z i n c1 C y a n i d e _j

C o n c e n t r a t i o n

1

0.20

C

U

11a : Mii: N R
1 N R: N R
, ' N R: N R: N R
! N R: N R
! N R: N R: N R
! N R
! N R
! N R
! C V: N R
, ' N R
1 N R
1 N R
! N R: N R
! N R: N R
! N R
11

.

C l a r i t y B e f o r e : T e x t u r e :
C l a r i t y A f t e r : A r t i f a c t s :

T T O O O I S
F O R M I - I N and t7/87



K e y s t o n e 12334-8-5
'

- ,—*a?L£
&

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L
L a b Code: K E Y T X Case N o . : 12324 S A S N o . :

M a t r i x ( s o i l / w a t e r ) : W A T E R
L e v e l U o w / m e d ) : L O W

U . S . EPA - CLP
%

1 EPA SAMPLE NO.
I N O R G A N I C A N A L Y S I S D A T A S H E E T ! — — — — — — — — — — — — — I! M H P S 2 6 SC o n t r a c t : 68-W8-0005 !____________!

S D G N o . : M H P 5 2 0
L a b S a m p l e I D : 330774010
Date R e c e i v e d : 0 7 / 2 1 / 8 9

;: S o l i d s :

U ' * ? S ^* ' w

L

0
C o n c e n t r a t i o n U n i t s C u g / L o r r n g / k g d r y w e i g h t ) : U G / L

I1I C A S N o .
1I
17429-90-5
I744O-36-0
I744O-38-2
I744O-39-3
17440-41-7
J744O-43-9
•744O-70-2
!744O-47-3
•7440-48-4
•744O-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
! 7439 -97 -6
! 7439 -02-0
•7440-09-7
17782-49-2
•744O-22-4
I744O-23-5
I744O-23-O
•744O-62-2
! 7440 -66 -6: ______

11
! A n a l y t e
11
! A l u m i n u m _1 A n t i m o n y _
1 A r s e n i c _
! Barium __
! B e r y l l i u m! C a d m i u m _I C a l cium _
J C h r o m i u m _
! C o b a l t __
' C o p p e r _ _
! I r o n
! Lead ____
! M a g n e s i u mi M a n g a n e s e
! M e r c u r y _
! N i c k e l __
! P o t a s s i u m
! S e l e n i u m _I S i l v e r _ _1 S o d i u m __
! T h a i l i u m _! V a n a d i u mI Z i n c _ _ _ I. I C y a n i d e _
I

C o n c e n t r a t i o n

. 0.2O

C

U

1

Q ! M
! N R
I N R
! N R
I N R

- I N R
! N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I C V
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
11

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s !

F O R M I - IN



K e y s t o n e 12334-8-5*

U . S . E P A - C L P
1 EPA SAMPLE NO.I N O R G A N I C A N A L Y S I S D A T A S H E E T ! — — — — — — — — — — — — — I

! M H P 5 2 7 !L a b N a m e j K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-W8-0005 !____________}
L a b Code: K E Y T X Case N o . : 12234

M a t r i x ( s o i l / w a t e r ) : W A T E R
L e v e l C l o w / m e d ) : L O W
7. . S o l i d s : 0

S A S N o . : S D G N o . : M H P 5 2 0
L a b S a m p l e I D : 890774OM
Date R e c e i v e d : 0 7 / 2 1 / 8 9

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U S / L
1
I C A S N o .i
! 7429 -90 -5
J744O-36-0
! 7440 -38 -2
I744O-39-3
17440-41-7
•744O-43-9
17440-70-2
•744O-47-3
I744O-48-4
•744O-50-8
17439-89 -6
, ' 7 4 3 9 - 9 2 - 1
17439-95-4
17439-96-5
! 7439 -97 -6
, ' 7 4 3 9 -O2 -O
17440-O9-7
17782-49-2
•744O-22-4
17440-23-5
I 7 4 4 O - 2 S - 0
I744O-62-2
•744O-66-6
1
* •- - •1t

1
! A n a l y t eii
! A l u m i n u m _i A n t i m o n y _! A r s e n i c _' B a r i u m _ _
' B e r y l l i u m! C a d m i u m _I C a l cium _
! C h r o m i u m! C o b a l t _ ~_
\ C o p p e r __
{ I ron ____J L e a d
! M a g n e s i u m! M a n g a n e s e
! M e r c u r y _
[ N i c k e l _ _
! P o t a s s i u m! S e l e n ± u m _' S i l v e r _ _! S o d i u m __
I T h a l l i u m _! V a n a d i u m _
I Z i n c _____! C y a n i d e _,

C o n c e n t r a t i o n

1

8.50

c
11a : Mii
! N R: N R: N R
! N R: N R: N R: N R: N R
! N R: N R: N R: N R
! N R
! N R
! C V: N R: N R: N R
, ' N R
I N R: N R
I N R
, ' N R
i N R
11

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

ier F O R M I - I N

T e x t u r e :
A r t i f a c t s :

000014

y
J

u



L
U . S . EPA - CLP

E P A S A M P L E N O .j
! M H P 5 2 B

y]
y; ••-;•
U V ; : - -

I N O R G A N I C A N A L Y S I S D A T A S H E E T ! -
I

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-W8-0005 !___________.
L a b Code: K E Y T X Case N o . : 12334 S A S N o . : S D 6 N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890774012
L e v e l U o w / m e d ) :
7 . - S o l i d s :

LOW
0

Date R e c e i v e d : 0 7 / 2 1 / 8 9

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U G / L
11I C A S N o .1
I7429-9O-5
17440-36-0
! 7440 -38 -2
17440-39-3
I744O-41-7
(7440-43-9
J744O-70-217440-47-3
17440-48 -4
! 7440 -50 -8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
! 7439 -97 -6
17439-02-0
1744O-09-7
17782-49-2
1744O-22-4
1744O-23-5
J744O-23-0
17440-62-2
1744O-66-6
1

!
! A n a l y t e
1i
! A l u m i n u m _! A n t i m o n y _! A r s e n i c _' B a r i u m _ _! B e r y l l i u m! C a d m i u m _ .! C a l c i u m _! C h r o m i u m _! C o b a l t _ I! C o p p e r __! I ron ____! Lead ____! M a g n e s i u m! M a n g a n e s e• M e r c u r y _
! N i c k e l __! P o t a s s i u m
! S e l e n i u m _! S i l v e r __
! S o d i u m __! T h a l l i u m _! V a n a d i u m! Z i n c
! C y a n i d e _

C o n c e n t r a t i o n

• 0.20 U

Q

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

! M
II ^̂' : N R ~
! N R: N R: N R: N R: N R: N R: N R: N R: N R: N R: N R: N R
! N R
! C V: N R, ' N R: N R: N R! N RJ N R: N RI N R: N R

T e x t u r e :
A r t i f a c t s :

oooors"
FORM I - IN 7/87



2334-8-5*

U . S . EPA - CLP
E P A S A M P L E N O .— — — — — — — — — — — — — ,
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K e y s t o n e OC# 12334-8-
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M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890774018
L e v e l ( l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
%-Solids:

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U B / L

U"1

11
I C A S N o .
1

! 7429 -SO -5
17440-36-0
I 7 4 4 O - 3 S - 2
17440-39-3
17440-41-7
17440 -43 -9
•7440-70-2
17440-47-3
17440-48-4
17440-50-8
17439-89-6
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17439-95-4
17439-96-5
17439-97-6
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I744O-62-2
17440-66-6
11
11

11! A n a l y t e
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K e y s t o n e DC# 12334-8- S~

U . S . E P A - C L P
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I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t i 68-W8-OO05 _______________
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890774021
L e v e l d o w / m e d . 1 : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
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K e y s t o n e DC# 12334-8-5~
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L a b Code: K E Y T X Case N o . : 12334 S A S N o . : S D S N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890774022
L e v e l ( l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
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y REGION VIII SUMMARY OF DATA QUALITY ASSURANCE REVIEW
***guideline references are f r o m Contract #787***

^ Case N o . : SAS 4725H TDD N o . : F08-8909-08
I S i t e : Richardson F l a t s

C o n t r a c t o r Laboratory: S i l v e r V a l l e y Labsiy Data Reviewer : A n n e t t e Sackman Date of Review: 9-15-89
S a m p l e M a t r i x : 14 Low S o i l si ;

A n a l y s i s : M e t a l s p l u s Mercury
I S a m p l e N o s . : 4725H01, 4725H02, 4725H03, 4725H04, 4725H05, 4725H06,y 4 7 2 5 H 0 7 , 4 7 2 5 H 0 8 , 4 7 2 5 H 0 9 , 4 7 2 5 H 1 0 , 4 7 2 5 H 1 1 , 4 7 2 5 H 1 2 ,

4 7 2 5 H 1 3 , 4 7 2 5 H 1 4
i

, - • ( ) Data a r e a c c e p t a b l e f o r use.
— (X) Data are a c c e p t a b l e f or u s e w i th q u a l i f i c a t i o n s no t ed .
i ( ) Data are p r e l i m i n a r y - p e n d i n g v e r i f i c a t i o n .

( ) Data are u n a c c e p t a b l e .L A c t i o n required by DPO?
I No X Yes The f o l l o w i n g i t ems require action:

i
[_. A c t i o n required by p r o j e c t o f f i c e r ?

No X Yes

L



The f o l l o w i n g are our f i n d i n g s :
All cal ibrat ion and blank contract compliances vere met except thatfor the last ha l f of the thal l ium analysis the ICV, ICB, CCV and CCB wasnot recorded on f o rms IIA and III.
The CROL s tandards vere run only at the beginning of the furnace AAanalysis and not at the end. No q u a l i f i c a t i o n s have been prescribed fort h i s d i s crepancy so no f l a g s are assigned.
S p i k e recoveries vere lov for antimony (52.9%) and t h a l l i u m (48.7%)and i n d i c a t e p o s i t i v e values for these elements are biased lov andf l a g g e d "J N , e s t imated. Unde t e c t ed values indicate antimony andt h a l l i u m may or may not be present due to e levated d e t e c t i o n l i m i t s ;t h e r e f o r e , these values are f l a g g e d "UJ", e s t i m a t e d . Sel en ium sp ik erecoveries vere very lov (-33.1%) and i n d i c a t e these values are severelybiased lov. P o s i t i v e values c o n f i r m the presence of the element but aref l a g g e d "J" and e s t imated lov. U n d e t e c t e d values do not indicate thenonexis tence of the element and are unusable and f l a g g e d "R", r e j e c t e d .
For the MSA analys i s for t h a l l i u m , no rav da ta vas presented ford u p l i c a t e i n j e c t i o n s . One of the corre lat ion c o e f f i c i e n t s vas belov0.995 for sample s 4 7 2 5 H 0 2 , 4725H06, 4725H09 and 4 7 2 5 H 1 1 ; t h e r e f o r e ,t h a l l i u m values f o r these sample s ar e f l a g g e d " J " , e s t i m a t e d . Forsample 4725H03, both correlation c o e f f i c i e n t s vere belov 0.995;t h e r e f o r e , the t h a l l i u m value for th i s s ampl e i s unusable and f l a g g e d"R", r e j e c t e d .
F o r t h e M S A analys i s f o r s e l enium, bo th corre la t i on c o e f f i c i e n t svere belov 0.995 for sampl e s 4725H01, 4725H04, 4725H05 and 4725H08;t h e r e f o r e , values for these s a m p l e s are unusable and f l a g g e d "R",r e j e c t e d .
The percent d i f f e r e n c e va s high f or th e serial d i l u t i o n f or cadmium( 1 4 . 5 % ) ; t h e r e f o r e these values ar e f l a g g e d " J " , e s t i m a t e d .
Lead vas analyzed by ICAP due to high sample concentrat ions ,t h e r e f o r e the CRDL of 5 u g / l vas not met but is vaived under theseunusual condi t ions .

u
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Li Inorganic Data Completeness Checklist

_ X Inorganic analysi s da ta ( F o r m I)
X I n i t i a l calibration and continuing calibration v e r i f i c a t i o n ( F o r mI I A )
X CRDL standard for AA and ICF ( F o r m IIB)

L j X Blanks ( F o r m I I I )
i X ICF i n t e r f e r e n c e Check sample ( F o r m IV)
** X S p i k e sample recovery ( F o r m VA)
, | X Post d i g e s t i o n spike sample recovery ( F o r m VB)

X D u p l i c a t e s ( F o r m V I )
[ ^ X Labora tory control sample ( F o r m V I I )

X Standard a d d i t i o n result s ( F o r m V I I I )
^* X ICP serial d i l u t i o n s ( F o r m IX)
| ; X H o l d i n g t imes ( F o r m X)
ktf X I n s t r u m e n t d e t e c t i o n l i m i t s - q u a r t e r l y ( F o r m X I )
y X I C P interelement correction f a c t o r s - q u a r t e r l y ( F o r m I I )

X I C P l inear ranges-quarterly ( F o r m X I I I )
! '**rf X Raw d a t a for i n t e r f e r e n c e checks
' X Raw data for c a l i b ra t i on s tandards\ •

X Raw da ta for blanks
: X Raw d a t a for CRI a n d / o r CRA1—.

X Raw d a t a for sample s|iU X Raw da ta for d u p l i c a t e s
i X Raw data for spikes
L . X T r a f f i c r e p o r t s

L
L



Contract Compliance
I. I n i t i a l and Continuing Calibration V e r i f i c a t i o n (ICV and CCV)( g u i d e l i n e s p g . E-4, Form I I A )

1. Was instrument cal ibrated d a i l y and each time it was set up?yes X no
2. Were instruments calibrated using 1 blank and several s tandards?yes X no
3. Were ca l i b ra t i on v e r i f i c a t i o n s w i th in 90-110*?yes X no
4. Were cont inuing ca l i b ra t i on s run at 10% frequency?yes X no
5. Were the raw d a t a c orr e c t ly transcribed onto F o r m IIA?yes no XComments: For t h a l l i u m , one-half o f t h e CCV's were no t recorded onF o r m s I I A . A l l o ther requirements were met.

II. CRDL S t a n d a r d s f o r ICP (CRI) and/or AA (CRA) ( g u i d e l i n e s pg . E-6,F o r m I I B )
1. For ICP analys i s , were s t a n d a r d s (CRI) @ 2x the CRDL or the IDL(whichever was grea t er) analyzed at the beginning and the end ofeach s a m p l e run, or at a minimum of t w i c e / 8 hour s h i f t ,whichever was more frequent? yes X no
2. For furnace AA analys i s , were s t andard s (CRA) analyzed at thebeginning and the end of each sample run, or at a minimum oft w i c e / 8 hour s h i f t , whichever was more f r e q u e n t ?yes no X •I i
3. Were the CRI a n d / o r CRA s t a n d a r d s analyzed a f t e r the ICV? **yes X no
4. Were these d a t a r e p o r t e d on F o r m IIB? *«•yes X no

i \5. Were the raw d a t a c o r r e c t l y transcribed onto F o r m IIB? yyes X noComment s: No CRA was run at the end of the f urnace AA analyses. i
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I I I . Blanks (guide l ine s p g . E-6, Form I I I )
1. Was the in i t ia l ca l ibrat ion blank (ICB) analyzed immedia t e lya f t e r t h e in i t i a l ca l ibra t ion v e r i f i c a t i o n ( I C V ) ?yes X no
2. Was a cont inuing cal ibrat ion blank (CCB) analyzed immed ia t e lya f t e r each cont inuing ca l ibrat ion v e r i f i c a t i o n ( C C V ) ?yes X no
3. Was a p r e p a r a t i o n blank (PB) analyzed at a frequency of atleast 1 in 20 sample s? yes X no NA
4. Hov many e lements were d e t e c t e d above the CRDLs? 0 (if 0, got o ques t ion 5)

4a. Hov many elements were d e t e c t e d in the blanks at greaterthan one-half the amount d e t e c t e d in any sample?
5. Were raw d a t a c orr e c t ly transcribed onto F o r m III?yes no XComment s: Only one-half of the blanks for t h a l l i u m were recorded onF o r m I I I . A l l o ther requirements were met.

I V . I C P Inter f er ence Checks ( I C S ) ( g u i d e l i n e s p g . E-7, F o r m I V )
1. Was the ICS analyzed twice per 8 hour s h i f t ?yes X no
2. Were the ICSs analyzed b e f o r e and a f t e r s a m p l e s ?yes X no
3. Was any massive i n t e r f e r e n c e d e t e c t e d ?yes no X
4. Were the ICSs w i t h i n ±20% mean value?yes X no
5. Were raw d a t a c o r r e c t l y transcribed onto F o r m IV?yes X no

Comment s : All requirements met.

L



V. S p i k e Sample Analysis (S) (gu id e l in e pg. E-8, Form V)
1. Vere spikes analyzed at a frequency of 1 in 20 samples?yes X no
2. Vere sp ike recoveries correc t ly ca l cu la t ed?yes X no

( S S R - S R )% recovery SA X 100
SSR m S p i k e d S a m p l e ResultSR = S a m p l e ResultSA = S p i k e A d d e d

3. Vere s p ik e recoveries w i t h i n the range of 75-125*?yes no X
3a. For recoveries o u t s i d e th i s range, were associated d a t af l a g g e d "Nw by the labora tory on F o r m s I and V?yes X no NA
(an e x c e p t i o n if granted where the sample concentrat ion is >4X \ jthe s p i k e c o n c e n t r a t i o n ) y
4. Vere raw d a t a c orre c t ly transcribed onto F o r m V? , \yes X no LJ

* R e f e r to page E-9 (SOV 787) for i n f o r m a t i o n regarding the amount ofsp ike to be added for each analyt e and for other i n f o r m a t i o n about the jS p i k e S a m p l e A n a l y s i s . i*
Comments: For antimony and t h a l l i u m , recoveries were 52.9% and 48.7%, \r e s p e c t i v e l y ; t h e r e f o r e , p o s i t i v e values are f l a g g e d "J", e s t imat ed and yu n d e t e c t e d values are f l a g g e d "UJ W . For se lenium, recoveries were- 3 3 . I X , t h e r e f o r e , p o s i t i v e values are f l a g g e d "J", e s t imated and Ic o n f i r m the presence of selenium in the s a m p l e and unde t e c t ed values are yunusable and f l a g g e d "R", r e j e c t e d . *"

: j

V I . Dupl i cate s ( D ) ( g u i d e l i n e s p g . E - l l , F o r m V I ) U
1. Vere d u p l i c a t e s analyzed at a f r equency of 1 in 20 s ampl e s? Iyes X no yj
2. Vere RPDs c o r r e c t l y c a l c u l a t e d ? yes X no :

M

RPD = S - D X 100
( S + D ) / 2 I

JS = S a m p l eD = D u p l i c a t e ;

recycled paper ecology nn«j environmentrecycled p a p e r e^olog* nun environment
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3a. For sample concentrations >5x the CRDL, were RPDs ±20X7 ( l i m i t sof ±35% a p p l y for s o i l / s e d i m e n t / t a i l i n g s sample s)yes X no NA
3b. For sample concentrations >5x the CRDL, did d u p l i c a t e analysisresul t s f a l l ou t s ide the control window of ± the CRDL?yes no X NA
3c. Where the RPDs exceeded the control l i m i t s , were the dataf l a g g e d ' * ' o n Forms I a n d V I b y t h e laboratory?yes no NA X
4. Were raw da ta c orr e c t ly transcribed onto F o r m VI?yes X no

- Other Cons id era t i on s:- F i e l d blanks cannot be used for d u p l i c a t e analyses- D u p l i c a t e s must be analyzed for each analyt i ca l method
Comment s: All requirements met.

V I I . Laboratory Control Sampl e ( L C S ) Analysis ( g u i d e l i n e p g . E-12, F o r m

1. Was an LCS analyzed for every sample d e l i v e ry group or batchof s a m p l e s , whichever was more f r e q u e n t ?yes X no
2. Were recoveries w i th in the 80-12021 l i m i t ?yes X no

-if the recoveries were o u t s i d e t h i s range the analys i s mustbe t e r m i n a t e d , the prob l em corrected and the previous s a m p l e sas soc iated w i t h that LCS r e d i g e s t e d and reanalyzed.
3. Were the raw d a t a c o rr e c t ly transcribed onto F o r m VII?yes X no

Comments: All requirements met.L



VIII. Furnace Atomic Absorpt ion (AA) QC Analysis (gu ide l ine s pg. E-14,Form V I I I )
1. Does the raw d a t a package contain absorbance values for twoi n j e c t i o n s per s ampl e , the average values and the re lat ives tandard dev ia t i on ( R S D ) ? yes no X
2. For analyte concentrations > the CRDL, did the RSD for thed u p l i c a t e i n j e c t i o n s agree w i t h i n 20*? (if yes, go to quest ion3) yes no X

RSD = SD X 100H
SD = S t a n d a r d Devia t i on o f D u p l i c a t e I n j e c t i o n sM = Mean of D u p l i c a t e I n j e c t i o n s
2a. W e r e s a m p l e s that exceeded the 20% c r i t e r ia reanalyzed?yes X no
2b. Did any reanalyzed s a m p l e s exceed the 20% cr i t er ia?yes X no
2c. If yes, did the laboratory f l a g the data of F o r m I wi th an' M ' ? yes X no

3. Was the recovery of the s p ik e > 40%? (if yes, go to que s t ion
4). yes no X
If no, was the s ampl e d i l u t e d and rerun w i t h another s p i k e ?yes X no

4. Was s a m p l e absorbance >50% of s p i k e absorbance?* (if yes, got o que s t i on 5). yes no X
* S p i k e absorbance = absorbance of sp iked s a m p l e - absorbance of sample .

LJ
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. 4a. For spike recoveries between 85 and 115%, were resultsreported to the IDL? yes X no
RPD = (SSR - SR) x 100SAi
SSR = S p i k e S a m p l e RecoverySR => S a m p l e Result! SA = S p i k e A d d e dw*

Ab. For sp ik e recoveries o u t s i d e the 85 and 115% range, werej r e sul t s r e p o r t e d to the IDL and f l a g g e d w i th W?y yes X no
i 5. Was spike recovery between 85 and 115%? (if no, go toi , ques t ion 6 )

5a. Were r e su l t s q u a n t i f i e d f r o m ca l i b ra t i on curve and; r epor t ed to IDL?Li yes no X
r 6. Was an MSA at 50, 100 and 150% of the sample absorbancey analyzed? yes X no
| 6a. Was each MSA analys i s i d e n t i f i e d in the raw d a t a a long•* w i t h the s l o p e , i n t e r c e p t and c orr e la t i on c o e f f i c i e n t ?_ yes X no
y 6b. Were these data correc t ly transcribed onto F o r m VIII?yes X no
M 6c. Were c o r r e l a t i o n c o e f f i c i e n t s ( r ) > 0.995?yes no X

6d. If no, were MSAs run once more?— yes X no
- If the c orr e la t i on c o e f f i c i e n t s were s t i l l > 0.995, d a t a onN Form I must be f r o m the run with" the best 'r' and the datao n F o r m s I a n d V I I must b e f l a g g e d w i t h a ' + ' .

1 Were these c r i t e r i a met?^ yes X no

iL
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6e. Were a l l MSA obtained data marked with an 'S' or an S+ onf o r m I ? yes X no
Comments: There was no raw da ta for d u p l i c a t e i n j e c t i o n s for thet ha l l ium analysis. For the d u p l i c a t e sample in the selenium analysis,the d u p l i c a t e i n j e c t i o n s and the third i n j e c t i o n was greater than 20XD.No f l a g was assigned since th i s was a QA sample. The tha l l ium valuesfor the f o l l o w i n g sample s had on corre la t ion c o e f f i c i e n t <0.995 and aref l a g g e d "J", e s t i m a t e d : 4 7 2 5 H 0 2 , 4 7 2 5 H 0 6 , 4725H09 and 4725H11. Thet ha l l i um and selenium values for the f o l l o w i n g samples had bothcorre la t ion c o e f f i c i e n t s <0.995 and are f l a g g e d "R t t, r e j e c t e d : t h a l l i u m- 4725H03, selenium - 4725H01, 4725H04, 4725H05 and 4725H08.

I X . I C P Serial Dilu t ion ( L ) Analysis ( g u i d e l i n e s p g . E-12, F o r m I X )
1. Was an ICP serial d i l u t i o n per formed on each group of samplesof a s imi lar matr ix ( i . e . , s o i l , w a t e r ) and concentrat ion( i . e . , low, h i g h ) or for each sample del ivery group , whicheverwas more f r e q u e n t ? yes X no
2. For e lements w i t h c oncentra t i on s >10X the CRDL, did any exceedthe serial d i l u t i o n re sul t s by more than 10%? (if no, sk ipques t ions 3 and 4) yes X no

I - S% d i f f e r e n c e = I X 100
I = I n i t i a l S a m p l e ResultS = S e r i a l D i l u t i o n Result ( i n s t r u m e n t reading X5)

3. W h i c h e l ement s had c onc en tra t i on s that exceeded the 10%cr i t er ia? Cadmium
4 . D i d t h e l a b o r a t o r y f l a g these d a t a w i t h a n ' E ' o n F o r m I X ?yes X no
5. Were the raw d a t a correc t ly transcribed onto Form IX?yes X no

Comment s : Cadmium values are f l a g g e d "J", e s t i m a t e d due to high %D(14.5%).

recycled p a p e r eco logy and environmentrecycled p a p e r ecology ami environment



L* X. Instrument Detection Liaits (IDL) (gu id e l in e s pg. E-13, F o r m XI)
1. Were IDLs reported for each analyzed element?j^ yes X no

- 2. Were IDLs reported for each instrument used?i yes X now
3. Did the IDLs meet the contract requirements? ( r e f e r to pg.| E-13, SOW 787)L yes no X

~ Comments: Lead was analyzed by ICAP due to high s a m p l e c oncentra t i on,1^ No action is taken due to these c ond i t i on s .

i X I . Interelement Corrections f o r I C P ( g u i d e l i n e s p g . E-13, F o r m X I I )
M>
__ 1. Were correct ion f a c t o r s r epor t ed on F o r m XII?yes X no
k* Comments: All requirements met.

u
_ X I I . Linear Range Analysi s ( L R A ) ( g u i d e l i n e s p g . E-14, Form X I I )
hri 1. Was a l inear range v e r i f i c a t i o n s tandard analyzed?yes X no
y 2. Was the r e su l t s w i t h i n ±5% of the true value?yes no



H o l d i n g T i l
L i m i t s : M e t a l s - 6 months; Hg - 30 days; Cn - 28 days.
1. V e r i f i e d d a t e of sampl e r e c e ip t by laboratory 7-24-892. Date of p r e p a r a t i o n / a n a l y s e s 8-10-893. Were h o l d i n g t imes met? yes X no

A n a l y t e M a t r i x Date Prep H o l d i n g H o l d i n g T i m eS a m p l e d Date T i m e L i m i t / M e t

Mercury Low soil 7-18-89 8-10-89 23 days 30 days YesM e t a l s Low soil 7-18-89 8-10-89 23 days 6 months Yes

recycled p a p e r e c o l ogy and environmentrecycled p a p e r iT«l<>£> anil environment



— CLE:
EFA_ ___I N O R G A N I C A N A L Y S I S : D A T A SHEE1T

t ; S I L V E R V A L L E Y L A S S . . I N C .
~Lab Code: S I L V E R Case No,
^Matrix ( s o i l / w a t e r ) :
i Level ( l o w / m e d ) :L, \ S o l i d s :

Contract: 68-W8-007A |
SAS NO. : * 4 l a S f l SDG NO

Lab S a m p l e ID: _
Date Received:

Concentration Uni t s (ug/L or m g / k g dry we igh t):

i i_

Li

| G A S N o .
I_______.17429-90-517440-36-0
j7440-38-2
j 7440-39-3
(7440-41-7
j7440-43-9
j7440-70-2
j7440-47-3
j7440-48-4
j7440-50-817439-89-6
17439-92-1
17439-95-4
|7439-96-5
j7439-97-6
j7440-02-0
j7440-09-7
J 7 7 8 2 - 4 9 - 2
J 7 4 4 0 - 2 2 - 4
J 7 4 4 0 - 2 3 - 5
j7440-28-0
j7440-62-2
j7440-66-6
I________
I

| A n a l y t e
.1_____—| Aluminum_j Ant imony_j Arsenic___j Barium__.I B e r y l l i u m j|Cadmium__/|Calcium| Chromium_|cobalt__j C o p p e r _ _j Iron___.| Lead____..| Magnesium ||Manganese |(Mercury_'| N i c k e l _ _I po ta s s iumj s e l enium__( S i l v e r _ _j S o d i u mj T h a l l i u m _I Vanadium_| Zinc_(___j cyanide_

Color Before
I^Color A f t e r :

Comments:

: P & f M Clari ty Before:
Clar i ty A f t e r : A r t i f a c t s :

FORM I - IN 7/87



— C E E D

I N O R G A N I C A N A L Y S I S D A T A E P A - S A M E L E T N O i -
I"T!T" ! ! I

L a b Name; S I L V E R V A L L E Y L A B S . . I N C .
Lab code: S I L V E R

Contract: 66-W8-007A j

IT jy
Case N o . : SAS N o . : 47ol5H SOG H o . :

Matrix ( s o i l / w a t e r ) :
Level ( l o w / m e d ) : __
% S o l i d s : _ T S . O

Labv sample? ID:
Date Received: Y

Concentration Units ( u g / L or m g / k g dry weight):
1j c A S N O .I17429-90-517440-36-0
17440-38-2
17440-39-3
17440-41-7
17440-43-9
17440-70-2

J 744 0-47-3
| 7440-48-417440-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
|7439-97-6
17440-02-0
|7440-09-7
17782-49-2
)7440-22-4
|7440-23-5
|7440-28-0
j 744 0-62-2
j 7440-66-6|
1

1| Analyte1| Aluminumj Antimony| ArsenicI Barium| Beryll iumI Cadmium1 Calcium| Chromium! CobaltI C o p p e r( I r o n|Lead] Magnesium] Manganese| Mercury| Nickel| Potassium| S e l e n i u m1 S i l v e rI Sodiumj T h a l l i u m| VanadiumI Z i n c1 Cyanide
1

| Concentration
ff&rza.101.

jSlff.f VI
?/. V

JlStmtO
.7*1

Y A . S
7S.3

I8)d6t>
H^AO

3V&&n$d
3*1. £
/Itef).

Via* X
V7.-S"l$l \
•31. Itf 1ff.0 \

tSSaQ \
\
\

\1C

^
K

1̂
^̂1

, 11_l

1t Q
W
6.

N C / V
o N

1. 1

!M i
_ 1
f 1f 13"f^\•^ \

±.\£_\3Ti
4-1

El
^ 1f |||1cY 1/ I•£_\

F" 1 o&
"$ 1•ft \4-i:r

T 1jjPtX|
Color Before:
C o l o r A f t e r :
Comments:

,T*8

Clarity Before:
Clar i ty A f t e r :

Texture: Alehr
A r t i f a c t s : U

recycled p a p e r FORM I - IN 7/87
P r o l o g } and environment



L
L

uis. ran**—CLB:
I N O R G A N I C A N A L Y S I S D A T J T S H E E T :

Lab "**«: SILVER VALLEY LABS.. INC. Contract: 68-W8-007A

If
EPA S A M P L E - N O ,

Lab Code: S I L V E R

L Matr i x ( s o i l / w a t e r ) :
I Level ( l o w / m e d ) :

Case N o . :

% s o l i d s

SAS N O . : < SDG N o . :
Lab S a m p l e ID:
Date Received:

Concentration U n i t s ( u g / L or n g / k g dry we ight) :
II C A S N O . I I I ,1 Ar.alyte | Concentration | C (1 I IJ

b
L'
iu
LJ

( 7 4 2 9( 7 4 4 0
( 7 4 4 0
( 7 4 4 0
( 7 4 4 0
( 7 4 4 0
( 7 4 4 0
( 7 4 4 0
(7440
( 7 4 4 0
( 7 4 3 9
( 7 4 3 9
( 7 4 3 9( 7 4 3 9
( 7 4 3 9 '
( 7 4 4 0
17440
( 7 7 8 2
J 7 4 4 0
17440
( 7 4 4 0
( 7 4 4 0
( 7 4 4 0

90-536-0
38-2
39-3
41-7
43-9
70-2
47-3
48-4
50-8
89-6
92-1
95-4
96-5
97-6
02-0
09-7
49-2
22-4
23-5
28-0
62-2
66-6

j Aluminum_j Ant imony_j Arsenic_I BariumI Beryl l ium|1 Cadmium_'j Ca l c ium1 Chromium^j cobal t__j C o p p e r _ _IronLead( M a g n e s i u m j1 M a n g a n e s e '( M e r c u r y _j N i c k e l _ _| p o t a s s i u m| S e l e n i u m _ _( S i l v e r _ _j S o d i u m _ _| T h a l l i u m _ _1 Vanadiua_Zinc

L | Cyanide _

C o l o r B e f o r e
C o l o r A f t e r :
Comments

T l l j * l

M°-

<nw

jptoo

\AL__,__î m

C l a r i t y Before:
Clar i ty A f t e r :

Texture:
A r t i f a c t s

u
L

FORM I - 7/37



U l S i -

I N O R G A N I C A N A L Y S I S D A T A S H E E T
EPA SAMPLEINO.r

L a b N a m e ; S I L V E R V A L L E Y L A B S . . I N C .
Lab Code: S I L V E R Case N o . :

Contract: 68-W8-007fl
S A S N o . : SDG N o . :

Matr ix ( s o i l / w a t e r ) : <-̂C
Level ( l o w / m e d ) :
% S o l i d s :

Lab S a m p l e ID:
Date Received: Q7/6>«//? f y

Concentration Units ( u g / L or rag/kg dry weight)

C o l o r Befor e:
C o l o r A f t e r :
Comments:

1I C A S N O .117429-90-517440-36-0
17440-38-2
17440-39-3
17440-41-7
17440-43-9
17440-70-2
17440-47-3
17440-48-4
17440-50-8
17439-89-6
{7439-92-1
J 7 4 3 9 - 9 5 - 4
( 7 4 3 9 - 9 6 - 5
J 7 4 3 9 - 9 7 - 6
17440-02-0
j 7440-09-7
J 7 7 8 2 - 4 9 - 2
J 7 4 4 0 - 2 2 - 4
17440-23-5
1 7440-28-0
J7440-62-2
17440-66-6
1
1

11 Analy t e
1| Aluminum| Ant imony| Arsenic| Barium| Beryllium1 Cadmium( C a l c i u m| Chromium1 cobaltI C o p p e r( I r o n( L e a d( M a g n e s i u m( M a n g a n e s e( M e r c u r y1 N i c k e l1 Pota s s ium( S e l e n i u m| S i l v e r1 S o d i u mj T h a l l i u m| Vanadium| Zinc1 Cyanide

1

Concentration
J^siao.y^oC.

lit*.t>>*01*1
IhO.#*ieo
j 3 3 . J l

/D.Ifffd.
JS8kf0.

I*>ta60
^L")ftO.

*5,S
JL 1.A
L.*1t>

1C (J
^ j f ^ f t ^ y

W?
J73.3.

*/ti5"isiao.

\J C

4

A

\
j.\ I1jI_l

1i Q
AJ
e.

.

- t - t f
M

M iz!
fe-\•P \
T \
"P 1
T \f I
.̂1r 1f \

±-\
ĴL\cv\
"P I~£L\p I -^ I"P Ie.i-*-\Z I i».i

>ex̂

C l a r i t y Before:
Clar i ty A f t e r :

Texture:
A r t i f a c t s :

y
t.; Iy

recycled p a p e r F O S X I - IN 7/37
niul environ mc-ii



L
U

EPA SAMPLE:NO.
L ]

T.ah Name: S I L V E R V A L L E Y L A B S .

CNORGANIC A

. I N C .
Lab Code: S I L V E R Case N o . : __y

L
Li •L J
i i

[i
• [y
i ~Ju
w
\}
} *L~i

i i
U

i i

Matrix ( s o i l / w a t e r ) : "SO. EL.
Level ( l o w / n e d ) : LOW
% S o l i d s : 1%»^>

Concentrat ion U n i t s (ug/

J C A S N o . | Analyte
1 1 .|7429-90-5
j 7440-36-0
J 7 4 4 0 - 3 8 - 2
J 7 4 4 0 - 3 9 - 3
(7440-41-7
J 7 4 4 0 - 4 3 - 9
J 7 4 4 0 - 7 0 - 2
|7440-47-3
|7440-48-4
(7440-50-8
J 7 4 3 9 - 8 9 - 6
|7439-92-l
J 7 4 3 9 - 9 5 - 4
[ 7 4 3 9 - 9 6 - 5
|7439-97-6
(7440-02-0
(7440-09-7
( 7 7 8 2 - 4 9 - 2
(7440-22-4
(7440-23-5
(7440-28-0
(7440-62-2
(7440-66-6
1I

C o l o r Before: f e £ f t L L ) M
~_i __ » «*. __ V l _ l l 1 /*AA 1

( Aluminuia_j Antimony__j Arsenicj Barium1 Beryl l ium| Cadmiumi calciumj chromiumj cobalt| Copoer _____j Iron _______( L e a d( M a g n e s i u m] Mangane s e( M e r c u r yj N i c k e lI p o t a s s i u mi <?o"l «»niuia

K A L J B I S - . UA1A. - t t f c t i - i - ' Ji WZSHoS iContract: 68-W8^074 | I
S A S N O .

^̂ ^̂-
= 47^5/i

Lab S a m p ]
Date Rec<

L or n g / k g dry weight) :——— r~Concentration
H* in/I*.±i&

/ J V.*7/ g ^
5?9^/5

/O.^x;.̂
£,,&«<!*#>.<ies£>

I4t»0.
**4/)I.G

c

I

I—
—
—

Q
AJ
e

•___
___1 . 1 - I A I _ _^u l̂ l/ / - J

i c T i \rr-T £&* ^
j e ; / - , H i i n n &*/<& — — —
j TJta 1 1 ium 1^3- ——| Vanadium X* la. ——( Zinc ____j cyanide ___ Abft^'

I — — — — — — — — —
C l a r i t y Before: _____
claritv A f t e r :

l _«I Al _ULl _l _l _
^̂ •̂~i

~&H
___

' S D 6 1 0 . « « f 7 c e M
Le ID:
.ived: rnfeVltf}

QGltS-iM i?!-•«
Zi^^s

&I 1
%'27 1
£L! q-^>/^^
P 1 j ~/S

1
Texture: /¥&£&•

A r t i f a c t s : ___ _

Comments

FOSX I - XH 7/r



U*S*~ EPA3:—

I N O R G A N I C A N A L Y S I S D A T A S H E E T T
Ef9t S A K E L E T N O V

L a b Name; S I L V E R V A L L E Y L A B S . . I N C .
Lab Code: S I L V E R Case N o . :
Matrix ( s o i l / w a t e r ) :
Level ( l o w / m e d ) :

Contract: 66-W8-007A
S A S N o . : SOU

Lab S a m p l e IDs
Date

% S o l i d s :
Concentration Unit s ( u g / L or m g / k g dry we ight):

1 117429-90-5 ( A l u m i n u m(7440-36-0 ( A n t i m o n y(7440-38-2 ( A r s e n i c(7440-39-3 (Barium(7440-4 1-7 | Beryll ium(7440-43-9 [ C a d m i u m1 744 0-70-2 I Calc ium( 7440-47-3 J Chromium
17440-48-4 I Cobal t17440-50-8 (Conner
(7439-89-6 ( I r o n(7439-92-1 ( L e a d( 7 4 3 9 - 9 5 - 4 ( M a g n e s i u m( 7 4 3 9 - 9 6 - 5 ( M a n g a n e s e(7439-97-6 ( M e r c u r y
17440-02-0 ( N i c k e l( 7440-09-7 | Potas s ium(7782-49-2 ( S e l e n i u m17440-22-4 ( S i l v e r(7440-23-5 ( S o d i u m
(7440-28-0 ( T h a l l i u m17440-62-2 ( V a n a d i u m
17440-66-6 ( Z i n c1 | Cyanide
1 1 1

ttldO*w.t
Attl

<?V*4
• S£

40.3
MitO*

.11£ VtV
JiSta<flV60,

Stq/l
/& 540 .
2. 6 1/90O)e. a_q

6,4 1 f
f%1O

jS.la
/3.13vy.
f.S"3 y.̂tttoo.

11
14

K

£>

\ \ \\ I P II N I f 11 l f r - 1l £ I f i1 I P I1 t \1 f 1I f 1| p \
\ P \I f I1 ^ 11 f 1I f 1

1 f 11 J^ 1V I P !! f il / » l
i p ii f iI A I U1 1

C o l o r B e f o r e t
Color A f t e r :
Comment s:

Clar i ty Before:
Clar i ty A f t e r :

Texture:
A r t i f a c t s :

•y

:/y
I ,U

recycled paper FOSM I - 111 7/37
ecology and environment



ETA

L I N O R G A N I C : A N A L Y S I S D A T A S H E E T - EPA S A M P L E - N O .,

L
L.
L

L a b Nane: S I L V E R V A L L E Y L A B S . . I N C .
Lab Code: S I L V E R Case N o . :
Matrix ( s o i l / w a t e r ) :
Level ( l o w / B e d ) :
% S o l i d s :

contract: 68-W8-0076 |__
SAS N o . : *4*7<^S/7 SDG

Lab S a m p l e ID:
Date Received:

T"7<3S n Of

Concentration U n i t s ( u g / L or m g / k g dry we igh t)
iA n a l y t e }Concentra t ion|C i

u

C o l o r B e f o r e :
C o l o r A f t e r :
Comment s:

Aluminun__Antimony__Arsen i c_Barium__Beryl l i um!Cadmium __Calc iumChroraiuia_C o b a l t _ _Copper.__IronLead

l<?8
M. i l l

M a g n e s i u m ]M a n g a n e s e )MercuryN i c k e l _ _P o t a s s i u m !S e l e n i u m _S i l v e r _ _S o d i u mT h a i l i u m _ _Vanadium^Zinc___

14160*

Cyanide _

lo A

Clar i ty Before:
C l a r i t y A f t e r :

Texture:
A r t i f a c t s :

rosy, i - 7/37



U . S i - E B I * T — CLET

I N O R G A N I C A N A L Y S I S - D A T A S H E E T T
EPA N O ,

L a b N a m e ; S I L V E R V A L L E Y L A S S . . I N C .
Lab Code: S I L V E R Case N o . :
Matrix ( s o i l / w a t e r ) :
Level ( l o w / m e d ) :
% S o l i d s :

Contract: 68-W8-0074 |
S A S N o . : 42J5/V S D G H o

Lab S a m p l e ID;
Date Received:

Concentration U n i t s ( u g / L or m g / k g dry weight) :

|CAS No. I
I i iA n a l y t e |Concentration | C |i i

|7429-J 7 4 4 0 -|7440-
J 7 4 4 0 -
|7440-
J 7 4 4 0 -
|7440-
|7440-
|7440-
|7440-
|7439-
|7439-
J 7 4 3 9 -
J 7 4 3 9 -
|7439-
|7440-
|7440-
|7782-
|7440-
J 7 4 4 0 -
|7440-
|7440-
|7440-

•90-5
•36-0
•38-2
•39-3
•41-7
•43-9
•70-2
•47-3
•48-4
•50-8
•89-6
•92-1
•95-4
•96-5
•97-6
•02-0
•09-7
•49-2
•22-4
•23-5
•28-0
•62-2
•66-6

I Aluminum^j Antinony__| Arsenic ""j Barium[ B e r y l l i u m |[ C a d m i u m _ jj C a l c i u mj chromium_{ c o b a l t _ _j C o p p e r _ _j Iron| Lead

/ tdoo

J M a g n e s i u m ||Mangane s e |[ ' M e r c u r y _ '| N i c k e l _ _j Pota s s ium| S e l e n i u m _ _[ S i l v e r _ _j sodium| T h a l l i u m _|Vanadiua_j Zinc___j cyanide_

3S70

JJ-

C o l o r Befor e: -^UUUf^ C l a r i t y Before:
:ter: TEL-UQUJ C l a r i t y A f t e r :C o l o r A f

Comment s:

Texture:
A r t i f a c t s :

• < J Jy

recycled p a p e r I - IK 7/3:
eco logy niut environment
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y
L
L

yiy

u.s — CLE: -IV
EPA S A M P L E I N O .

I N O R G A N I C A N A L Y S I S " DAT* S H E E T "

L a b N a m e ; S I L V E R V A L L E Y L A B S . . I N C .
Lab Code: S I L V E R Case No.:
Matrix ( s o i l / w a t e r ) :
Level ( l o w / m e d ) :

*1O% S o l i d s : |g*«

Contract: 68-W8-0076
SAS N Q . : 4 7 , ^ S f / S D G

Lab S a m p l e ID:
Date Received:

Concentration U n i t s (ug/L or m g / k g dry w e i g h t ) :
1I C A S N O .I|7429-90-5
J7440-36-0
17440-38-2
17440-39-3
17440-41-7
17440-43-9
j 7440-70-2
J 7 4 4 0 - 4 7 - 3
j 7440-48-4
| 7440-50-8
| 7439-89-6
J 7 4 3 9 - 9 2 - 1
J 7 4 3 9 - 9 5 - 4
17439-96-5
J7439-97-6
(7440-02-0
(7440-09-7
17782-49-2
J 7 4 4 0 - 2 2 - 4
(7440-23-5
J 7 4 4 0 - 2 8 - 0
| 744 0-62-2
| 7440-66-6
I

. 1
C o l o r Before:4-3£btO*J
Color A f t e r : ( Q J - 6 W J

1| A n a l y t e
1| Aluminum^| Antimony| Arsenicj Barium(Beryl l ium| Cadmium| Calcium| Chromium| Coba l t| Copuer1 Iron[ L e a d(Magnes ium(Mangane s e[ Mercury| N i c k e l| Potassium( S e l e n i u m
i e •? 1 V^T*
| S o d i u m| T h a l l i u m( Vanadium( Z i n c| Cyanide _

Concentration
tdteo107

Ji<9SHIl,*t^J.a.
2X760

/t>.2>JA.Itftfft,»*Jt>e>
L4V6
ff/tO.
±010s.o
ft,.*.ts^t

X\L°\

B6.X
£10V.I

*>/.^i
I&400.

c
I
&.
—

—
—4
_
"~

1 11 Q 1 M 11 1I f 1AJ i / M : r * Bif* i£ \9 \I f 1i f im*s\f ii f I! f \
I P 1• 1 f \
\f \l « / l\f\\f 1£>M IF 1 ^T^l17̂ 11^ 1^ t f F I T ^ 5 -i3 1
^ J

1
claritv Before: Texture:
clarity A f t e r : A r t i f a c t s :

.%

CommentsU

F02X I - 7/37



L a b N a m e ; S I L V E R V A L L E Y L A B S . . I N C .
Lab Code: S I L V E R Case N o . :
Matrix ( s o i l / w a t e r ) : ^3£XCL-.
Level ( l o w / m e d ) : LOW
% S o l i d s :

-CLP~

I N O R G A N I C ; A N A L Y S I S D A T A S H E E T
Contract: 68-W8-0076

S A S N o . :

EPA S A M P L E I U O ; .

) /-f /o !j M

SDG No.:^335fe :

Lab S a m p l e ID: ______
Date Received:

concentration Uni t s ( u g / L or n g / k g dry we igh t):
IJ C A S N o .
I17429-
|7440-
|7440-
J 7 4 4 0 -
J 7 4 4 0 -
J 7 4 4 0 -
J 7 4 4 0 -
|7440-
|7440-
|7440-
|7439-
|7439-
|7439-
[ 7 4 3 9 -
|7439-
J 7 4 4 0 -
J 7 4 4 0 -
|7782-
J 7 4 4 0 -
|7440-
|7440-
|7440-
|7440-
l____
I

90-5
36-0
38-2
39-3
41-7
43-9
70-2
47-3
48-4
50-8
89-6
92-1
95-4
96-5
97-6
02-0
09-7
49-2
22-4
23-5
28-0
62-2
66-6

C o l o r B e f o r e :
C o l o r A f t e r :
Comment s:

1I '| Analy t e } Concentration | C.j
I, Aluminum_j Antimony__j Ars en i c_j Barium__.| B e r y l l i u m j| Cadmiumj calciumj Chromiuia__| C o b a l t _ _I C o p p e r _ _I IronLead[ M a g n e s i x ^ n jJ M a n g a n e s e I[Mercury[ N i c k e l _ _ .[ P o t a s s i u m |[ S e l e n i u m _[ S i l v e r _ _ _ _ _j S o d i u mI T h a l l i u m _| Vanadiua_I Zinc____Cyanide_

I
C l a r i t y Before:
C l a r i t y A f t e r :

y

A r t i f a c t s :

recycled p a p e r FOSM I - 7/3:
ecology m i l l envininmeii t



U.Si- EMU— CLEL

L I N O R G A N I C A N A L Y S I S D A T A S H E E T EPA SftMSEETNO

; L a b Name: S I L V E R V A L L E Y L A B S . . I N C .
-Lab Code: S I L V E R Case N o . :

; *i ' .f^L M a t r i x ( s o i l / w a t e r ) : «SOTL-
I Level ( l o w / m e d ) : / Q\AJLi % S o l i d s :

Contract: 68-W8-007A
SAS No. : SDG Ho

Lab S a m p l e ID:
Date Received:

u

Concentration Uni t s ( u g / L or m g / k g dry weight)

Color Before;
:olor A f t e r :

M^

Comments:

I i I I iI CAS No. I Analyte |Concentration|C|
• Q I M I1 1(7429-90-5 ( A l u m i n u m(7440-36-0 ( A n t i m o n y(7440-38-2 ( A r s e n i c(7440-39-3 (Barium(7440-41-7 ( B e r y l l i u m(7440-43-9 ( C a d m i u m17440-70-2 ( C a l c i u m1 7440-47-3 | Chromium

(7440-48-4 ( C o b a l t17440-50-8 I C o p p e r17439-89-6 I Iron
17439-92-1 I L e a d(7439-95-4 ( M a g n e s i u m(7439-96-5 ( M a n g a n e s e17439-97-6 1 Mercury
17440-02-0 1 Nicke l(7440-09-7 ( P o t a s s i u m(7782-49-2 ( S e l e n i u m17440-22-4 ( S i l v e r17440-23-5 1 S o d i u m(7440-28-0 ( T h a l l i u m(7440-62-2 ( V a n a d i u m17440-66-6 ( Z i n cI | Cyanide

1 1

tQSOO*
/ " ̂/ T>^ *T S I .
/f£t&

A.3>
(SSjuq toO/g.l
na

ISlaOOO
IAS6OJLQ *JOQ

iQttOOI, <f
23., \

WI6
13* *5

(aO.Lf
*)taV
â .l2>8>o

3\iAOO

fi

t

&

^^

\ 1I f IAJ \f> \ 3TW1 f 1f e I f 1I f 1I f I r r / J Si r ii f ii f i
i f i• i f* ii ~f ii ^ iioni f li f iw if~" i ^^! f"l\f \s n/ 1 F 1 IT^\f \I f 11AJK4-1 1

Clari ty Before:
C l a r i t y A f t e r :

Texture:
A r t i f a c t s :

FORM I - IN
L

7/87



I N O R G A N I C - A N A L Y S I S D A T A S H E E T :
EPA SAMPLE: NO.

L a b Name; S I L V E R V A L L E Y L A B S . . I N C .
Lab Code: S I L V E R Case No.

Contract:: 68-W8-007A

Matrix ( s o i l / w a t e r ) :
Level ( l o w / m e d ) :
% S o l i d s : 53. (o

Lab S a m p l e ID:
Date Received:

Concentration Unit s (ug/L or m g / k g dry weight)

Color Before:
Color A f t e r :
Comments:

1J C A S N O .
1(7429-90-5
(7440-36-0
(7440-33-2
(7440-39-3
(7440-41-7
(7440-43-9
j 7440-70-2
(7440-47-3
(7440-48-4
(7440-50-81 7439-89-6
(7439-92-1
(7439-95-4
(7439-96-5
(7439-97-6
(7440-02-0
(7440-09-7
(7782-49-2
(7440-22-4
(7440-23-5
(7440-28-0j 7440-62-2j 744 0-66-6
1C 1

1 1j Analyte (Concentrat ion1 1( Aluminum__j Antimony| Arsenic| Barium[ Berylliumj Cadmium( Calcium| ChromiumI CobaltI C o p p e r( I r o n( L e a d( MagnesiumJ Manganesej Mercury| Nickel| Potas s ium!j Selenium

\ bS&D
tll.Z423
.557

I.L,;3/
IbfAOO

J.6
5&.S
<f£ta

f 53.60 6
tottn«i&y00

.73^/^.>>
A & 3 / 9 .JL.£1 S i l v e r | AI.SI Sod ium| T h a l l i u m(Vanad ium j1 Zinc |

AOba to/*.!,
AB600.1 Cyanide I

1 1

\1C \ ! 11 Q 1 M i1 1\— 1 f \\M !i» I
£>
y.
—
""

I
I
—

1 f \e . i f ii f ii . r r1 1° ii 1>\i f ii f ii f * i• i f ii f ii f i| C . V |\f\\* i& t i I P i\f ii ^ i& f l ( P C' f !
if iI A K L1 1

Clari ty Before:
Clari ty A f t e r :

Texture:
A r t i f a c t s :

recycled p a p e r FORM I - IN ecology and environment 7/87



— C E K r

I N O R G A N I C A N A L Y S I S D A T A S H E E T
EPA SAMPLE:NO.

L ; L a b Name; S I L V E R V A L L E Y L A B S . . I N C .
,Lab Code: S I L V E R Case Ho.

Contract: 68-W8-007A
S A S N o . : SDG Ho. :

Matrix ( s o i l / w a t e r ) ;
Level ( l o w / m e d ) :

Lab S a m p l e ID:
Date Received;

% S o l i d s :
Concentration U n i t s ( u g / L or m g / k g dry weight) :

L

L
u

Color Before
A f t e r :

-Comments:

1I C A S N O .I(7429-90-5
(7440-36-0
| 7440-38-2
(7440-39-3
(7440-41-7
(7440-43-9
(7440-70-2
(7440-47-3
(7440-48-4(7440-50-8J7439-89-61 7439-92-1
(7439-95-4(7439-96-5
1 7439-97-6
| 7440-02-0
(7440-09-7
(7782-49-2
(7440-22-4
(7440-23-5
(7440-28-0
(7440-62-2
j 7440-66-6
1
1

1| Analyte
1| Aluminum| Antimony__I ArsenicI Barium| Beryl l ium[ Cadmiumj Calcium1 ChromiumI Cobalt1 C o p p e r( I r o nI L e a dj Magnesium| Manganesej Mercury1 N i c k e l| Potass iumj S e l e n i u m _( S i l v e r| S o d i u m| T h a l l i u m _ _1 Vanadium( Z i n c1 Cyanide

1

1Concentration | C
1

IS2.66.
£"*>.^
3.11

Ad<?
AV

ttsoon,s
3.0 it*

p>>\
XL/aO

W3O(f3>yo
/SteO
3.3

J I J L V
ISA
F S . S

AlS \?.i I
V t f . 5ns£0 \1

—

I
—
' " *

—
—
—
41H I
"I

1i Q M
fij f
e f.f\f\f£.t\ f• i f•f$j f l V•pfH Fff

M I P1 ffiAi&1 1 1

T^51
«4 *̂

I T / 5 S1

^T"̂
1 ~" 1 T ^ j J

*J / | C j

Clari ty Before:
Clar i ty A f t e r :

Texture:
A r t i f a c t s ;

Li FORM I - IN 7/87



L a b N a p e : S I L V E R V A L L E Y L A B S . . I N C
Lab Code: S I L V E R Case
Matrix ( s o i l / w a t e r ) :
Level ( l o w / m e d ) :
% S o l i d s :

H o . : SDG Ho-

Low
Lab Sampl e ID:
Date Received:

yyy
Concentration Uni t s ( u g / L or m g / k g dry weight)

Color Before:
C o l o r A f t e r :
Comments

1 1(GAS No. | Analyte
1 1(7429-90-5 (Aluminum(7440-36-0 (Antimony(7440-38-2 (Arsenic(7440-39-3 (Barium(7440-41-7 (Beryl l ium(7440-43-9 (Cadmium(7440-70-2 (Calc ium(7440-47-3 (Chromium(7440-48-4 ( C o b a l t(7440-50-8 ( C o p p e r
17439-89-6 I Iron(7439-92-1 ( L e a d(7439-95-4 (Magne s ium(7439-96-5 (Mangane s e(7439-97-6 (Mercury(7440-02-0 ( N i c k e l(7440-09-7 (Potass ium(7782-49-2 ( S e l e n i u m(7440-22-4 ( S i l v e r(7440-23-5 ( S o d i u mj 7440-28-0 ( T h a l l i u m1 7440-62-2 (Vanadium17440-66-6 ( Z i n c1 1 Cvanide
1 1

1 Concentration
«/v*0W&
5GS

(,&. 6
.to*

II2>
(MAS)

,7A
?fr.P

Mb.
AU*>oa0
t^Z.00 .

S**O.tzto.21
A / . V
US1

$1,0
_3?.*tos

U.O/o.vn^eo

c_____&
IL

—

—
4

I
&

~*

Q
• M

£

.

V

^i/

IM !z|
' 4 - 1

' - f i - 1&II
liI f - fI £ Jid£\f t

y
y' iy

j ;y
i I•y

(JOfd Clar i ty Before:
C l a r i t y A f t e r :

Texture:
A r t i f a c t s :

U
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•

R E G I O N V I I I S U M M A R Y O F D A T A Q U A L I T Y A S S U R A N C E R E V I E W
***guideline references are f r o m Contract 1787***

Case No. : 12334 TDD No. : F08-8909-08
! S i t e : Richardson F l a t sk*

Contrac tor Laboratory: K e y s t o n e - H o u s t o n
^ Data Reviewer : A n n e t t e Sackman Date of Reviews 10-3-89

S a m p l e M a t r i x : 5 Low S o i l s , 15 Low W a t e r s
A n a l y s i s : Mercury

i S a m p l e N o s . : M H L 9 5 5 , M H L 9 5 6 , M H P 5 0 0 , M H P 5 0 1 , M H P 5 0 2 , M H P 5 0 3 , M H P 5 0 4 ,
i * - M H P 5 0 6 , M H P 5 0 7 , M H P 5 0 9 , M H P 5 1 0 , M H P 5 1 1 , M H P 5 1 2 , M H P 5 1 3 ,

M H P 5 1 4 , M H P 5 1 5 , M H P 5 1 6 , M H P 5 1 7 , M H P 5 1 8 , M H P 5 1 9
iy

(X) Data are a c c e p t a b l e f or use.
*** ( ) Data are acceptable for use with q u a l i f i c a t i o n s noted.

< ) Data are pr e l iminary - p e n d i n g v e r i f i c a t i o n .Lt ( ) Data are unac c ep tab l e .
iy A c t i o n required by DPO?

No X Yes The f o l l o w i n g i t ems require ac t ion:

A c t i o n required b y p r o j e c t o f f i c e r ?
No X Yes



_i--J.--I3StS*...

The f o l l o w i n g are our f i n d i n g s !
All requirements vere met for the mercury analysis* No f l a g s wereassigned.

r e c v f l § d p a p e r ecology and environmentrecycled p a p e r r co logy and environment
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•^ Inorganic Data Completeness- Checklist

L X Inorganic analysis d a t a ( F o r m I)
X I n i t i a l calibration and continuing cal ibrat ion v e r i f i c a t i o n ( F o r m

CRDL standard for AA and ICP ( F o r m IIB)
L » X Blanks ( F o r m I I I )

I C P i n t e r f e r e n c e Check sample ( F o r m I V )L X S p i k e sample recovery ( F o r m V A )
! Pos t d i g e s t i o n s p i k e sampl e recovery ( F o r m VB)k»

X Dupl i ca t e s ( F o r m V I )
i •M X Labora t ory control s ampl e ( F o r m V I I )
f S t a n d a r d a d d i t i o n r e su l t s ( F o r m V I I I )

I C P serial d i l u t i o n s ( F o r m I X )
i X H o l d i n g t imes ( F o r m X )

X I n s t r u m e n t d e t e c t i o n l i m i t s - q u a r t e r l y ( F o r m X I )
^ X I C P int ere l ement correct ion f a c t o r s - q u a r t e r l y ( F o r m I I )
- - X I C P linear ranges-quarterly ( F o r m X I I I )L* Raw d a t a for i n t e r f e r e n c e checks
; X Raw d a t a for c a l i b r a t i o n s t a n d a r d s

X Raw d a t a for blanks
U Raw d a t a for CRI a n d / o r CRA

X Raw d a t a for s a m p l e si ,
' * - X R a w d a t a f o r d u p l i c a t e s

X Raw d a t a for s p i k e s
X T r a f f i c r e p o r t s



Contrac t•Compliance
I. Init ia l and Continuing Calibration V e r i f i c a t i o n (ICV and CCV)(guid e l in e s pg . E-4, Form IIA)

1. Was instrument calibrated da i ly and each t i m e - i t was set up?yes X no
2. Were ins truments calibrated using 1 blank and several s tandards?yes X no
3. Were ca l i bra t ion v e r i f i c a t i o n s w i th in 90-110*?yes X no
4. Were c on t inu ing ca l i bra t i on s run at 10* frequency?yes X no
5. Were the raw d a t a c orr e c t ly transcribed onto F o r m IIA?yes X noComment s: All requirements met.

II. CRDL S t a n d a r d s f or ICP (CRI) and/or AA (CRA) ( g u i d e l i n e s pg . E-6,F o r m I I B )
1. For ICP analysi s , were s t a n d a r d s (CRI) @ 2x the CRDL or the IDL(whichever was g r e a t e r ) analyzed at the beginning and the end ofeach sample run, or at a minimum of t w i c e / 8 hour s h i f t ,whichever was more f r e q u e n t ? yes no
2. For furnace AA analy s i s , were s t a n d a r d s (CRA) analyzed at thebeginning and the end of each sampl e run, or at a minimum oft w i c e / 8 hour s h i f t , whichever was more f r e q u e n t ?yes no
3. Were the CRI a n d / o r CRA s t a n d a r d s analyzed a f t e r the ICV?yes no
4. Were these da ta reported on F o r m IIB?yes no
5. Were the raw d a t a c orre c t ly transcribed onto F o r m IIB?yes noComments: N o t required.

e co logy and environmentrco lopy and environment



** . I I I . Blanks (guidel ines pg. E-6, Form III)
! 1. Was the in i t ia l cal ibrat ion blank (ICB) analyzed immedia t e lyL a f t e r t h e in i t ia l cal ibrat ion v e r i f i c a t i o n ( I C V ) ?yes X no

'< 2. Was a continuing calibration blank ( C C B ) analyzed immediately' " " ' a f t e r each continuing calibration v e r i f i c a t i o n ( C C V ) ?yes X no
i— 3. Was a p r e p a r a t i o n blank ( P B ) analyzed at a frequency of atleast 1 in 20 sample s?; yes X no MA

IM 4. Hov many elements were de t e c t ed above the CRDLs? 0 (if 0, goto quest ion 5)
4a. Hov many elements were d e t e c t e d in the blanks at greaterthan one-half the amount d e t e c t e d in any sample?i iI ;Us 5. Were raw data correctly transcribed onto Form III?yes X noComment s: All requirements met.

L-x

I V . I C P Inter f er ence Checks ( I C S ) ( g u i d e l i n e s p g . E-7, Form I V )
^ 1. Was the ICS analyzed twice per 8 hour s h i f t ?yes no

j :L* 2. Vere the ICSs analyzed b e f o r e and a f t e r sample s?yes no
j > 3 . V a s a n y massive in t e r f e r enc e d e t e c t e d ?yes no

4. Vere the ICSs w i t h i n ±20% mean value?^ yes no
5. Were raw da ta correc t ly transcribed onto Form IV?

Comment s: Not required.



V.' Spike Sample Analysis (S) (guide l ine pgv E-8, Form V)
1. Were spikes analyzed at a frequency of 1 in 20 samples?yes X no
2. Vere sp ike recoveries correctly ca l cu la t ed?yes X no

( S S R - S R )X recovery » SA X 100
SSR =« S p i k e d S a m p l e ResultSR = S a m p l e ResultSA = S p i k e A d d e d

3. Were sp ike recoveries w i t h i n the range of 75-125X?yes X no
3a. For recoveries o u t s i d e th i s range, were associated data :f l a g g e d "N" by the -laboratory on F o r m s I and V? y'yes no NA X
(an e x c e p t i o n if granted where the sample concentrat ion is >4X _jthe sp ike c o n c e n t r a t i o n ) *•
4. Were raw d a t a c o rr e c t ly transcribed onto F o r m V? Iyes X no m

* R e f e r to page E-9 (SOW 787) for i n f o r m a t i o n regarding the amount of -spike to be added for each analyte and for other i n f o r m a t i o n about the HS p i k e S a m p l e A n a l y s i s .
Comments: All requirements met.

V I . Dupl i ca t e s ( D ) ( g u i d e l i n e s p g . E - l l , F o r m V I ) u1. Were d u p l i c a t e s analyzed at a f r equency of 1 in 20 sample s?yes X no
2. Were RPDs correct ly ca l cu la t ed? "yes X no

RPD = S - D X 100 U( S + D ) / 2
S = S a m p l e .^D = D u p l i c a t e

recycled p a p e r e co logy ami environmenlrecycled paper e c o l ogy and environment



W 3a. For sample concentrations >5x the CRDL, were RPDs ±20X7 ( l i m i t s .o f ±35% a p p l y for s o i l / s e d i m e n t / t a i l i n g s s a m p l e s )yes X no NA
~* 3b. For sample concentrations >5x the CRDL, did d u p l i c a t e analysisi ' re sult s f a l l ou t s id e the control window of ± the CRDL?i yes no X NAted

3c. Where the RPDs exceeded the control l i m i t s , were the d a t a! f l a g g e d '* ' on F o r m s I and VI by th e laboratory?L yes no NA
i 4. Were raw data c o rr e c t ly transcribed onto F o r m VI?y yes X no

* Other C o n s i d e r a t i o n s :- F i e l d blanks cannot be used for d u p l i c a t e analyses^» - D u p l i c a t e s must be analyzed for each analytical method
Comments: All requirements met.

- V I I . Laboratory Control S a m p l e (LCS) Analysi s ( g u i d e l i n e pg . E-12, F o r mLi V I I )

1. Was an LCS analyzed for every sample del ivery group or batch: of s a m p l e s , whichever was more f r e q u e n t ?L» yes X no
i 2. Were recoveries w i th in the 80-120% l i m i t ?y yes X no

-if the recoveries were out s ide this range the analysis musti be t e r m i n a t e d , the p r o b l e m corrected and the previous sample s*•* as soc iated w i t h that LCS r e d i g e s t e d and reanalyzed.
3. Were the raw da ta correct ly transcribed onto Form VII?L^ yes X no

Comments: All requirements met.L

i_



VIII. Furnace Atonic Absorption (AA) QC Analysis (guidel ines pg. E-14,Porn V I I I )
1_ Does the raw d a t a package contain absorbance values for twoin j e c t i on s per sample , the average values and the relat ivestandard dev ia t ion ( R S D ) ? yes no
2. For analyte concentrations > the CRDL, did the RSD for thed u p l i c a t e i n j e c t i o n s agree wi th in 202? (if yes, go to ques t ion

3) yes no
RSD = SD X 100

H
SD = S t a n d a r d Devia t i on o f D u p l i c a t e I n j e c t i o n sM = Mean of D u p l i c a t e I n j e c t i o n s
2a. Were s ampl e s that exceeded the 20% cri teria reanalyzed?yes no
2b. Did any reanalyzed sample s exceed the 20% cri teria?yes no
2c. If yes, did the laboratory f l a g the data of F o r m I w i th an» M ' ? yes no

3. Was the recovery of the s p ik e > 40%? (if yes, go to que s t i on I4). wyes no
If no, was the sample d i l u t e d and rerun w i t h another spike? ^yes no

4. Was sample absorbance 50% of s p i k e absorbance?* (if yes, go to yque s t ion 5). **yes no
* S p i k e absorbance = absorbance of sp iked s a m p l e - absorbance of sample . Li

recycled p a p e r ecology and environmentrecycled p a p e r e co logy and environment



*M . 4a. For spike recoveries between 85 and 115%, were resul t sreported to the IDL?! yes no
^ RPD - (SSR - SR) x 100SAi

" SSR » S p i k e S a m p l e RecoverySR - S a m p l e Resulti SA = S p i k e Added
it* 4b. For sp ik e recoveries o u t s i d e the 85 and 115% range, wereI r e s u l t s r epor t ed to the IDL and f l a g g e d wi th "V?[J yes no

5. Was sp ike recovery between 85 and 115%? (if no, go toI que s t ion 6)M
5a. Were r e su l t s q u a n t i f i e d f r o m c a l i b r a t i o n curve andj reported to IDL?U yes no

6. Was an MSA at 50, 100 and 150% of the sample absorbancei_ analyzed? yes no
i 6a. Vas each MSA analysi s i d e n t i f i e d in the raw d a t a alongU w i t h the s l o p e , i n t e r c e p t and c o r r e l a t i o n c o e f f i c i e n t ?yes no

j
^ 6b . Were these d a t a c o rr e c t ly transcr ibed onto F o r m VIII?yes no
[ 6c. Uere c o rr e la t i on c o e f f i c i e n t s ( r ) > 0.995?"* yes no
i 6d. If no, were MSAs run once more?L. yes no

I - If the correlation c o e f f i c i e n t s were s t i l l > 0.995, data onl i F o r m I must b e f r o m t h e r u n w i t h t h e best x r ' a n d t h e d a t ao n F o r m s I a n d V I I must b e f l a g g e d w i t h a * + ' .
; Were these cr i t er ia met?*—' yes no



6e. Vere all VISA obtained d a t a , narked with an *Sf or an S+ oirf o r m I? yes no
Comments: Not required.

IX. ICP Serial Dilut ion (L) Analysis (gu id e l in e s pg . E-12, Form IX)
1. Was an ICP serial d i l u t i o n per f ormed on each group of samplesof a s imilar matrix ( i . e . , s o i l , wat er) and concentration(i.e . , low, h i g h ) or for each sample de l ivery group, whicheverwas more frequent? yes no
2. For e l ements w i t h concentrat ions >10X the CROL, did any exceedthe serial d i l u t i o n r e su l t s by more than 10%? (if no, sk ipques t ions 3 and 4) yes no

I - S% d i f f e r e n c e = I X 100
I = I n i t i a l S a m p l e Resul tS = S e r i a l D i l u t i o n Result ( in s t rument reading X5)

3. W h i c h e l ements had concentrat ions that exceeded the 10Xcri teria?
4. Did the labora tory f l a g these d a t a w i t h an *E' on F o r m IX?yes no
5. Were the raw d a t a c o r r e c t l y transcribed onto F o r m IX?yes no

Comment s: N o t required.

J

e co logy mid envinmmcnlecology and environment



f c-> . X. Instrument Detection Limi t s (IDL) (guide l ine s pg. E-13, Form XI)
1. Were IDLs reported for each analyzed element?_ yes X no
2. Were IDLs reported for each instrument used?1 yes X no
3. Did the IDLs meet the contract requirements? ( r e f e r to pg.E-13, SOW 787)M yes X no

Comments: All requirements met.
-

X I . Interelement Corrections f o r I C P ( g u i d e l i n e s p g . E-13, F o r m X I I )
** 1. Were correction f a c t o r s r epor t ed on F o r m XII?yes X no1L. Comment s: All requirements met.

L X I I . Linear Range Analysi s ( L R A ) ( g u i d e l i n e s p g . E-14, F o r m X I I )

L I. Was a linear range v e r i f i c a t i o n s tandard analyzed?yes X no

U 2. Was the r e s u l t s w i t h i n ±5% of the true value?yes no

Lu



H o l d i n g Tiaes
L i m i t s : M e t a l s - 6 months; Hg - 30 days; Cn - 28 days.
1. V e r i f i e d date of sample receipt by laboratory 7-21-892. Date of pr epara t i on/analy s e s 8-3-893. Were h o l d i n g times met? yes X no

A n a l y t e M a t r i x Date Prep H o l d i n g H o l d i n g T i m eS a m p l e d Date T i m e L i m i t / M e t

Mercury Low soil 7-18-89 8-3-89 13 days 30 days yesMercury Low W a t e r 7-18-89 8-3-89 13 days 30 days yes

y
y

r e C V C l e d p a p e r e co logy nnd environmentrecyciecf p a p e r ecology and environment



K e y s t o n e DC# 12334-8-S
U . S . E P A - C L P

u
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L
L a b Code: K E Y T X Case N o . : 12334 S A S N o . :

M a t r i x ( s o i l / w a t e r ) : S O I L
L e v e l ( l o w / m e d ) : L O W

EPA SAMPLE NO.. — — — — — — — — — — — — — I
! M H L 9 5 5 »C o n t r a c t : 68-W8-0005 I____________!

S D G N o . : M H L 9 5 5
L a b S a m p l e I D : 890773003
Date Rec e iv ed: 0 7 / 2 1 / 8 9

% S o l i d s : 98.3
C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t . ' ) : M S / K G

11
I C A S N o .
I1
17429-90-5
17440-36-0
17440-38-2
J7440-39-3
•7440-41-7
17440-43-9
•7440-70-2
I744O-47-3
17440-48-4
17440-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17439-02-0
•7440-O9-7
•7782-49-2
17440-22-4
17440-23-5
17440-28-0
17440-62-2
17440-66-61ii

ii
1 A n a l y t eii
1 A l u m i n u m .I A n t i m o n y _
I A r s e n i c _I Barium __! Beryl l i u mI C a d m i u m _
I Cal c ium _
! C h r o m i u m _
I C o b a l t __I C o p p e r __
I I ron1 L e a dI M a g n e s i u m• M a n g a n e s e
I M e r c u r y _
1 N i c k e l __
I P o t a s s i u m! S e l e n i u m _
I S i l v e r _ _
! S o d i u m __1 T h a i l i u m _I V a n a d i u m _I Z i n c
1 C y a n i d eI

C o n c e n t r a t i o n

• 0.99

c 1I
Q ! M

11: N R: N R
! N R: N RI N R
! N R
! N R: N R
I N R
i N R: N R
I N R
I N R
I N R:cv
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
tt

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

o T o o ' C T "
F O R M I - I N 7/87



Keystone OC# 12334-8-5"

U . S . E P A - C L P
E P A S A M P L E N O .j — — — — — — — — — — — — — |

i M H L 9 5 6 !C o n t r a c t : 68-W8-0005 !_ ______ I
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L
Lab Code: KEYTX Case No. : 12324 SAS No. : SDG No.: M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D : 8907730O6
L e v e l C l o w / m e d ) : L O W Date Rec e iv ed: 0 7 / 2 1 / 8 9
7 . S o l i d s :

V'.-t.!* ~7. •
.̂?^Ji

C o l o r B e f o r e :
C o l o r A f t e r :
Comments:

37.9
C o n c e n t r a t i o n U n i t s O . i g / L o r m g / k g d r y w e i g h t . ' ! : M B / K G

I1
i C A S N o .
!
17429-90-5
I744O-36-0
I744O-38-2
17440-39-3
I744O-41-7
, ' 7 4 4 0 - 4 3 - 9
j 7440 -70 -2
17440-47-3
17440-48-4
17440-50-8
17439-89-6
17439-92-1
17439-95-417439-96-5
17439-97-6
17439 -02 -O
•7440-09-7
17782-49-2
17440-22-4
17440-23-5
[744O-23-0
17440-62 -2
17440-66-6
II
11

1
I A n a l y t e
p1
I A l u m i n u m _I A n t i m o n y _
I A r s e n i c _I Barium __I Beryl l i u m
! C a d m i u m _
1 Ca lei urn _
I C h r o m i u mI C o b a l t __! C o p p e r __i I r o n1 LeadI M a g n e s i u m1 M a n g a n e s e
I Mer c u r y _
I N i c k e l _ I _I P o t a s s i u m
I S e l e n i u m _
' S i l v e r _ _I Sod i urn __I T h a l l i u m _
I V a n a d i u m _I Z i n ci C y a n i d e
1I

C o n c e n t r a t i o n

-

• 1.30

c 11
Q 1 M

11
I N R
I N R
I N R
i N R
I N R
I N R
I N R
I N R
I N R
I N R
i N R
I N R
I N R
I N R
I C V
I N R
I N R
! N R
I N R
I N R
i N R
I N R
I N R
I N R
11

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

recycled p a p e rrecycled p a p e r F O R M I - I N
000008
ecology and environment< M M » l o e v and environment

yyyyyyyyy
yya
w

7/87



K e y s t o n e DC# 12334-8-5*

L a b Name: K E Y S T O N E E N V I R O N M E N T A L
L a b Code: K E Y T X Case N o . : 12334 S A S N o . :

M a t r i x ( s o i l / w a t e r ) : S O I L
L e v e l ( l o w / m e d ) : L O W

U . S . E P A - C L P
1 EPA SAMPLE NO.I N O R G A N I C A N A L Y S I S D A T A S H E E T ! — — — — — — — — — — — — — !! M H P 5 0 0 iC o n t r a c t : S8-WS-0005 I____________i

S D B N o . : M H L 9 5 5
L a b S a m p l e I D : 890773007
Date R e c e i v e d : 0 7 / 2 1 / 8 9

7 . S o l i d s : •38. e
C o n c e n t r a t i o n U n i t s t u g / L o r m g / k g d r y w e i g h t ) : M B / K B

11
I C A S N o .
11
•7429-90 -5
17440-36-0
17440-38-2
17440-33-3
17440-41-7
17440-43-9
1744O-70-2
17440-47-3
17440-48-4
17440 -50 -8
17439-39-6
17439-92-1
17439-95-4
17433-96-5
17439-97-6
j 7439 -02-0
17440-09-7
17782-49-2
17440-22-4
17440-23-5
I 7 4 4 O - 2 S - 0
17440-62-2
I 7 4 4 O - 6 6 - 6
1 __________ii

! A n a l y t e
! A l u m i n u m _1 A n t i m o n y _! A r s e n i c _1 Barium ___
! B e r y l l i u m' C a d m i u m _
! C a l c ium _! C h r o m i u m _! C o b a l t ___
! C o p p e r __
! I r o n
! Lead _____! M a g n e s i u m! M a n g a n e s e
! M e r c u r y _
I N i c k e l __! P o t a s s i u m
! S e l e n i u m _
! S i l v e r __
! Sod i urn __
! T h a i l i u m _! V a n a d i u m _
I Z i n c
! C y a n i d e _
I1

C o n c e n t r a t i o n

o.as

C
II

Q ! M
If
I N R: N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I C V
I N R
I N R
I N R
I N R
I N RI N R
I N R
I N R
I N R
1

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

F O R M I - I N 000009 7/87



K e y s t o n e OC# 12334-8-JT
U . S . E P A - C L P

E P A S A M P L E N O .— — — — — — — — — — — — — |
M H P 5 0 1

I N O R G A N I C A N A L Y S I S D A T A S H E E T ! -
L a b Name: K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-WS-0005 I___________
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D S N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D : 890773008
L e v e l C l o w / m e d ) : L O W Date Rec e iv ed: 0 7 / 2 1 / 8 9
y. S o l i d s : . 82.4

C o n c e n t r a t i o n U n i t s < ! u g / L o r m g / k g d r y w e i g h t : ) : M G / K G

•>M?:>v
' / / : V f o ' ; . T

•>TO-_i.-; .

f1
I C A S N o .
17429-90-5
17440-36-0
17440-38-2
17440-39-3
J 7 4 4 O - 4 1 - 7
j 7440 -43 -9
J 7 4 4 O - 7 0 - 2
J744O-47-3
I744O-48-4
j 7440 -50 -8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17439-02-0
I744O-09-7
17782-49-2
17440-22-4
17440-23-5
I744O-28-0
! 7440 -62 -2
17440-66-6
1
t1

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

!
I A n a l y t e
! A l u m i n u mI A n t i m o n y _
I A r s e n i c
1 BariumI Beryl l i u m
1 C a d m i u m
i Ca 1 c i urnI C h r o m i u m
1 C o b a l t
I C o p p e r __i I r o nI LeadI M a g n e s i u m[ M a n g a n e s e
1 M e r c u r y _
1 N i c k e lI P o t a s s i u m
1 S e l e n i u m
I S i l v e r1 S o d i u m
I T h a i l i u mI V a n a d i u m
I Z i n cI C y a n i d e _
I

C o n c e n t r a t i o n

• 8.20

C
•

Q 1 M
11
I N R
! N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R:cv
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
11

C l a r i t y B e f o r e : T e x t u r e :
C l a r i t y A f t e r : A r t i f a c t s :

recrecy ycled p a p ecled p a p e rer F O R M I - I N croloce c o l u g j
000010

ami environment -7 fQ-rinu environment / / O /

yyyyuay
i 1ua
i!

; jU



u;,
K e y s t o n e OC# 12334-8-5"

U . S . E R A - C L P
E P A S A M P L E N O .

M H P 5 0 2I N O R G A N I C A N A L Y S I S D A T A S H E E T ! -!L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-W8-OOO5 ! _
L a b Code: K E Y T X Case N o . : 12334 S A S N o . : S D B N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : S O I L
L e v e l ( l o w / m e e t ) : L O W

L a b S a m p l e I D : 890773009
Date Rec e iv ed: 0 7 / 2 1 / 8 9

S o l i d s : 92.0
C o n c e n t r a t i o n U n i t s O . i g / L o r m g / k g d r y w e i g h t ) : M B / K B

11
I C A S N o .
11
I 7 4 2 9 - 9 Q - 5
17440-36-0
17440-33-2
17440-39-3
I744O-41-7
17440-43-9
17440-70-2
17440-47-3
I 7440 -43 -4
I744O-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
! 7439 -97 -6
17439-02-0
17440-09-7
17782-49-2
I 7 4 4 O - 2 2 - 4
17440-23-5
17440-23-0
17440-62-2
I744O-66-6
I1
11

11! A n a l y t eii
! A l u m i n u m _! A n t i m o n y _' A r s e n i c _' B a r i u m _ _' B e r y l l i u m
[ C a d m i u m _
I C a l c ium _
I C h r o m i u m _
1 C o b a l t __
I C o p p e r __
I I r o n1 Lead
I M a g n e s i u mI M a n g a n e s e
I M e r c u r y _
! N i c k e l __I P o t a s s i u m
1 S e l e n i u m _
! S i l v e r __1 S o d i u m __
I T h a l l i u m II V a n a d i u m _I Z i n c
! C y a n i d e
tt

C o n c e n t r a t i o n

• 7.6O

c 11
Q ! M

11
! N R
! N R
! N R
! N R
! N R: N R
! N R
! N R: N R: N R: N R: N R: N R: N R:cv
I N R
i N R: N R
! N RI N R
! N R
I N R
I N R
I N R
11

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

F O R M I - I N 000011 7/87



Keystone DCI 12334-8- 5"

U.S. ERA - CLP
E P A S A M P L E N O .

! M H P 5 0 3
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b - N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 6B-W8-0005 !___________.
L a b Code: K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H L 9 5 5

M a t r i x < s o i l / w a t e r > : W A T E R L a b S a m p l e I D : 890773010
L e v e l ( l o w / m e d ) : L O W Date Rec e iv ed: 0 7 / 2 1 / 8 9
% S o l i d s : 0

C o n c e n t r a t i o n U n i t s C u g / L o r r n g / k g d r y w e i g h t ) : U B / L
1
I C A S N o .
1

j 7429 -90 -5
J744O-36-0
I744O-38-2
! 7440 -39 -3
J 7 4 4 O - 4 1 - 7
17440-43 -9
J744O-70-2
17440-47 -3
17440-48-4
! 7440 -50 -8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17439-02-0
! 7440 -09 -7
17782-49-2
J 7 4 4 O - 2 2 - 4
j 7440 -23 -5
J744O-28-0
17440-62-2
! 744O-66-6ii _ii

ii
! A n a l y t eii
! A l u m i n u m _
! A n t i m o n y _
' A r s e n i c _
! Barium __
! B e r y l l i u m
! C a d m i u m _
! C a l c i u m _! C h r o m i u m _
! C o b a l t __
! C o p p e r __! I r o n
.' Lead' M a g n e s i u m
' M a n g a n e s e
I M e r c u r y _
i N i c k e l __
! P o t a s s i u m! S e l e n i u m _
! S i l v e r __! S o d i u m __! T h a l l i u m _
! V a n a d i u m _
I Z i n c
! C y a n i d ei

C o n c e n t r a t i o n

"

• 0.20

C

•

u

1
Q : M

I1: N R: N R: N R: N R
1 N R: N R: N R: N R
! N R
! N R: N R: N R: N R
! N R
! C V
! N R
! N R: N R: N R
! N R
! N R: N R
! N R
, ' N R
1

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

000012
F O R M I - I N y and environment ~r /Q~7and environment / / o/

yyyyyy
yu

u



y K e y s t o n e OC# 12334-8-5"

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L

U . S . E P A - C L P
1 E P A S A M P L E N O .

I N O R G A N I C A N A L Y S I S D A T A S H E E T ! — — — — — — — — — — — — — !! M H P 5 0 4 !C o n t r a c t : 68-W8-0005 !____________!
L a b C o d e : K E Y T X Case No.: 12334

M a t r i x C s o i l / w a t e r ) : W A T E R
L e v e l ( l o w / m e d ) : L O W

S A S N o . : S D B N o . : M H L 9 5 5
L a b S a m p l e I D : 890773011
Date R e c e i v e d : 0 7 / 2 1 / 8 9

S o l i d s :

.̂ u\j ..•<•.•:•-•'-•^fy-f'.••• -r?-1-:'-.•;,

&'

o
C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U G / L

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

1I
1 C A S N o .
1I
J 7 4 2 9 - 9 O - 5
17440-36-0
17440-38-2
(7440-39-3
I 7 4 4 O - 4 1 - 7
17440-43-9
17440-70-2
I744O-47-3
•7440-49-4
17440-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17439-02-0
17440-09-7
17782-49-2
1744O-22-4
17440-23-5
j 7440 -28-0
{7440-62-2
1744O-66-6
11
1

1

! A n a l y t eii
1 A l u m i n u m .1 A n t i m o n y _
1 A r s e n i c _! Barium __
1 Beryl l i u m
' C a d m i u m _1 C a l c i u m _
! C h r o m i u m _1 C o b a l t __
1 C o p p e r __! I r o nI L e a d
' M a g n e s i u m
1 M a n g a n e s e' M e r c u r y _! N i c k e l _ ~ ~1 P o t a s s i u m
! S e l e n i u m _1 S i l v e r __1 S o d i u m __
! T h a i l i u m _
! V a n a d i u m _I Z i n c
! C y a n i d eii

C o n c e n t r a t i o n

O.2O

c

u

11
Q ! M

1
! N R: N R
! N R: N R
! N R
! N R
! N R: N R: N R: N R: N R: N R: N R
! N R:cv: N R
! N R
! N R
! N R: N R: N R: N R
! N R: N Rii

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

000013
F O R M I - IN 7/87



Keystone OCI 12334-8-5"

U.S. ERA - CLP
E P A S A M P L E N O .

M H P 5 0 S
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e s K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-W8-O005 ___________
L a b Code: K E Y T X Case N o . : 12334 S A S N o . : S D B N o . : M H L 9 5 5
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L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D B N o . : M H L 9 5 5
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' C a d m i u m _
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! C o b a l t __! C o p p e r __I I r o nH e a d
! M a g n e s i u m
! M a n g a n e s e
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! A l u m i n u m _! A n t i m o n y _
! A r s e n i c _
! Barium __
! B e r y l l i u m
! C a d m i u m _! Ca 1 c i urn _
i C h r o m i u m
! Co b a i t __
! C o p p e r __
! I r o n _____! Lead
I M a g n e s i u m[ M a n g a n e s e! M e r c u r y _,' N i c k e l __
! P o t a s s i u m! S e l e n i u m _! S i l v e r __
! S o d i u m ___! T h a l l i u m _

I V a n a d i u mI Z i n c
! C y a n i d e
II

C o n c e n t r a t i o n

_

• 0.20

C

U

11Q : M
11: N R
! N R
I N R
! N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I C V
I N R
I N R
I N R
I N R
I N R
I N R
I N R
, ' N R
I N R
11

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

F O R M I - IN

y

yu

u



K e y s t o n e DC# 12334-8-5"
U . S . EPA - CLP

1
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-WS-OO05

E P A S A M P L E N O .
M H P 5 1 2 !

Lab Code: KEYTX Case No. : 12334
M a t r i x C s o i l / w a t e r ) : W A T E R
L e v e l U o w / m e d ) : LOW

S A S N o . : S D B N o . : M H L 9 5 5
L a b S a m p l e I D : 890773017
Date Rec e iv ed: 0 7 / 2 1 / 8 9

7 . S o l i d s :
C o n c e n t r a t i o n U n i t s O . i g / L o r m g / k g d r y w e i g h t ) : U B / L

if

. ^ — ' - • " . • . -

\I
! C A S N o .
1
17423-90-5
! 7440 -36-0
[7440-38-2
17440-39-3•7440-41-7
17440-43-9
17440-70-2
17440-47 -3
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11
I C A S N o .
II
17429-90-5
J7440-36-0
j 7440 -33 -2
17440-39-3
J 7 4 4 O - 4 1 - 7
! 7440 -43 -9
17440-70-2
17440-47-3
17440-48-4
! 7440 -50 -8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17439-02-0
•7440-09-7
17782-49-2
•7440-22-4
! 7440 -23 -5
17440 -28 -O
17440-62-2
! 7440 -66 -6
1
1

11i A n a l y t ei
1 A l u m i n u m _i A n t i m o n y _
1 A r s e n i c _1 Barium __
! B e r y l l i u m
1 C a d m i u m _
! C a l c i u m _
• C h r o m i u m _
! C o b a l t __
1 C o p p e r __
! I ronI L e a d! M a g n e s i u m1 M a n g a n e s e
1 M e r c u r y _1 N i c k e l __
1 P o t a s s i u m
! S e l e n i u m _
1 S i l v e r __! S o d i u m __I T h a l l i u m _! V a n a d i u m
I Z i n c! C y a n i d eii

C o n c e n t r a t i o n

• 0.20

C

U

ria : M
it: N R: N R: N R
1 N R
! N R
! N R
! N R
! N R
! N R: N R
! N R
! N R
! N R
! N R
! C V
1 N R
! N R
1 N R: N R
, ' N R
1 N R
1 N R
1 N R: N R
11

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

recycled p a p e rrecycled p a p e r F O R M I - I N

U
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L
Keys tone DC# 12334-8-5"

L
L;

!~A:L

U.S. ERA - CLP
E P A S A M P L E N O .
•• ^ ^'^ ^ ̂  •• ̂  •»•» ^M-V ^

M H P 5 1 6I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-W8-0005 _____________
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890773023
L e v e l ( l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9

S o l i d s : 0
C o n c e n t r a t i o n U n i t s < ! u g / L o r m g / k g d r y w e i g h t ) : U B / L

1t
! C A S N o .
1t
17429-90-5
17440-36-0
! 7440 -38 -2
17440-39-3
! 7440 -4 1-7
I744O-43-9
17440-70-2
17440-47-3
17440-48-4
17440-50-8
! 7439 -89 -6
! 7439 -92-1
17439-95-4
17439-96-5
17439-97-6
17439-02-0
J 7 4 4 O - O 9 - 7
17782-49-2
17440-22-4
•7440-23-5
17440-28-0
•7440-62-2
1744O-66-6
1f
11

1

1 A n a l y t eit
1 A l u m i n u m _1 A n t i m o n y _' A r s e n i c _1 Barium __' B e r y l l i u m
! C a d m i u m _
I C a l c ium _! C h r o m i u m _
1 C o b a l t _ ~_
! Cop per __
! I r o n
! Lead ____
! M a g n e s i u m! M a n g a n e s e
! M e r c u r y _1 N i c k e l __i P o t a s s i u m
1 S e l e n i u m _
1 S i l v e r __
i S o d i u m __
1 T h a i 1 i u m _
1 V a n a d i u mI Z i n c
' C y a n i d e
t

C o n c e n t r a t i o n

• a.oo

c 11
Q ! M

1: N R
! N R
! N R
! N R
! N R
! N R: N R
! N R: N R
! N R: N R
! N R: N R: N R
1 C V: N R: N R
! N R: N R: N R
! N R
! N R: N R
! N R
1I

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

L
F O R M I - I N 000023 7/87



Keystone OC# 12334-8-5*"

U . S . E P A - C L P
1I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : ' K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S8-W8-OOO5

E P A S A M P L E N O .
I ______»____._._ — _I — - • • • — — •• — -• — • - - » • - ' • —
! M H P 5 1 7

L a b C o d e : ' K E Y T X Case N o . : 12334 S A S N o . : S D B N o . : M H L 9 5 5
M a t r i x ( s o i l / w a t e r ) : W A T E R
L e v e l C l o w / m e e t ) : L O W
% S o l i d s : / 0

L a b S a m p l e I D : 830773024
Date R e c e i v e d : 0 7 / 2 1 / 8 9

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t . ' ) : U B / L
I1
I C A S N o .
1
! 7429 -90 -5
! 7440 -36-0
17440-38-2
! 7440 -39 -3
•7440-41-7
I744O-43-9
17440-70-2
I744O-47-3
17440-43-4
! 7440 -50 -3
17439-89-6
17439-92-1
17439-95-4
, ' 7 4 3 9 - 9 6 - 5
17439-97-6
! 7439 -02 -O
17440-09-7
17782-49-2
j 7440 -22 -4
17440-23-5
! 7440 -28-0
17440-62 -2
! 7440 -66 -6
1
11

t1
I A n a l y t eii
! A l u m i n u m .! A n t i m o n y _! A r s e n i c _! Barium __! Beryl l i u m
! C a d m i u m _
! C a l c ium _
! C h r o m i u m _! C o b a l t __
! C o p p e r __! I r o n[ L e a d! M a g n e s i u m
[ M a n g a n e s e
! M e r c u r y _
! N i c k e l _ I _! P o t a s s i u m
! S e l e n i u m _
! S i l v e r _ I' S o d i u m _ _
! T h a i l i u m _! V a n a d i u mI Z i n c
! C y a n i d e
I1

C o n c e n t r a t i o n

• 0 . 20

C

U

11
Q ! M

1i: N R: N R: N R: N R; N R
! N R: N R: N R
! N R: N R: N R
i N R
! N R: N R:cv: N R: N R: N R: N R: N R
I N R: N R
I N R
I N R
i

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

F O R M I - I N an environmentand environment 7/87

y
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u



L K e y s t o n e DC# 12334-8-5

U . S . E P A - C L P

I N O R G A N I C A N A L Y S I S D A T A S H E E T
E P A S A M P L E N O .

M H P 5 1 B

y
y

L a b - N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 6 3 - W S - 0 0 0 5
L a b Code: K E Y T X Case N o . : 12334 S A S N o . : S D B N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890773025
L e v e l C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 7 / 2 1 / 8 9
Z S o l i d s :

L

[ :i*~t£'.iL H - - ; - :

L
L

o
C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U B / L

11
1 C A S N o .
I
1742-3 -90 -5• 7440 -36-0
17440-38-2
17440-39-3
17440-41-7
17440-43-9
J 7 4 4 O - 7 0 - 2
[7440-47-3
17440-48 -4
17440 -50 -8
17439-89-6
17439-92-1
17439-95-4
17439-96-517439 -97 -S
17439-02-0
17440-09 -7
17782-49-2
J 7 4 4 O - 2 2 - 4
17440-23-5
17440-23-0
17440-62-2
! 744O -66 -6
r
ii

i
I A n a l y t e>i
I A l u m i n u m .I A n t i m o n y _
I A r s e n i c _
1 Barium __1 B e r y l l i u m
1 C a d m i u m _
1 Cal c ium _I C h r o m i u m _
1 C o b a l t __
1 C o p p e r __I I r o n
I L e a d
I M a g n e s i u mI M a n g a n e s eI M e r c u r y _
I N i c k e l _ I _
I P o t a s s i u m
I S e l e n i u m _
1 S i l v e r __
1 S o d i u m __
1 T h a i l i u m _1 V a n a d i u m _I Z i n c
1 C y a n i d e!

C o n c e n t r a t i o n

0 . 20

c

u

I1a : Mi
! N R
I N R
I N R
! N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I C V
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
1t

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

L
F O R M I - I N 000025 7/87



Keys tone OC# 12334-8-5*
\*v\' ! * ? • : ) '

U . S . E P A - C L P
E P A S A M P L E N O .— — — — — — — — — — — — — |

M H P 5 1 9 !
I N O R G A N I C A N A L Y S I S D A T A S H E E T I -

I»L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-WS-0005 I___________
L a b Code: K E Y T X Case N o . : 12324 S A S N o . : S D G N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890773026
L e v e l C l o w / m e d J : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
7 . S o l i d s :

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U G / L

' • f t i ' - v * 'C - ? H ' - ' i

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

11
, ' C A S N o .
1

17429-90-5
•744O-36-0
17440-38-2
•744O-39-3
17440-41-7
17440-43-9
•744O-70-2
17440-47-3
J744O-48-4
•7440-50-8
! 7439 -89 -6
17439-92-1
! 7439 -95 -4
17439-96-5
17439-97-6
17439-02-0
17440-09-7
17782-49-2
17440-22-4
I744O-23-5
. ' 7 4 4 O - 2 3 - 0
•744O-62-2
I 7 4 4 O - 6 6 - 6
1t
11

ii
i A n a l y t e!
! A l u m i n u m .
! A n t i m o n y _• ' A r s e n i c _
! Barium __
' B e r y l l i u m
! C a d m i u m _
! Cal c ium _! C h r o m i u m _

,' Co b a i t __! C o p p e r __! I r o nI L e a d
! M a g n e s i u m! M a n g a n e s e
' M e r c u r y _
! N i c k e l __
' P o t a s s i u m
! S e l e n i u m _
[ S i l v e r _ _
! S o d i u m __
! T h a i l i u m _
I V a n a d i u m _! Z i n c
! C y a n i d eii

ii
C o n c e n t r a t i o n

0.20

r*

u

11a : M
11: N R: N R: N R
! N R: N R
! N R
! N R
i N R
! N R
I N R
I N R
I N R
I N R
I N R
I C V
I N R
I N R
I N R
! N R
I N R
I N R
I N R
I N R
I N R
It

C l a r i t y B e f o r e : T e x t u r e :
C l a r i t y A f t e r : A r t i f a c t s

F O R M I - I N 7 / Q 7
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L
R E G I O N V I I I S U M M A R Y O F D A T A Q U A L I T Y A S S U R A N C E R E V I E W

***guideline references are f r o m Contrac t 1787***
Case N o . : 12334 TDD N o . : F08-8909-08

I S i t e : Richardson F l a t sy C o n t r a c t o r Laboratory: S i l v e r V a l l e y Labs
h Data Reviewer : A n n e t t e Sackman Date of Review: 10-3-89

S a m p l e M a t r i x : 5 Low S o i l s , 15 Low W a t e r s
y A n a l y s i s : M e t a l s p l u s Mercury

S a m p l e N o s . : M H L 9 5 5 , M H L 9 5 6 , M H P 5 0 0 , M H P 5 0 1 , M H P 5 0 2 , M H P 5 0 3 , M H P 5 0 4 ,
y M H P 5 0 6 , M H P 5 0 7 , M H P 5 0 9 , M H P 5 1 0 , M H P 5 1 1 , M H P 5 1 2 , M H P 5 1 3 ,

M H P 5 1 4 , M H P 5 1 5 , M H P 5 1 6 , M H P 5 1 7 , M H P 5 1 8 , M H P 5 1 9
Iu

( ) Data are a c c e p t a b l e for use.i
k- (X) Data are a c c e p t a b l e f or u s e w i t h q u a l i f i c a t i o n s n o t e d ,
i ( ) Data are p r e l i m i n a r y - p e n d i n g v e r i f i c a t i o n .

( ) Data are u n a c c e p t a b l e .
i
Ito A c t i o n required by DPO?

No X Yes The f o l l o w i n g i t ems require ac t ion:L
A c t i o n required b y p r o j e c t o f f i c e r ?

No X Yes



The f o l l o w i n g are our f i n d i n g s :
These samples were or iginal ly sent to Keystone-Houston Labs formetal analysi s; however, due to contractual problems* K e y s t o n e H o u s t o nonly analyzed for mercury and then sent the samples to S i l v e r V a l l e ylabs for c ompl e t e metal analysis. T h i s package i s the resul t s for theanalysis per formed by S i l v e r V a l l e y Labs and includes metals p lu smercury analysis. Since the samples were f i r s t sent to K e y s t o n e - H o u s t o nLabs, the ho ld ing times for the mercury analysis p er f ormed by S l i v e rV a l l e y Labs was missed by seven days. T h e r e f o r e , all mercury values inthi s package are f l a g g e d "J" and considered estimate.
The remaining d a t a i s a c c e p t a b l e for use w i th the f o l l o w i n gq u a l i f i c a t i o n s :
No f i n a l CRDL s tandard was run for the furnace AA analysis . TheCRDL value for selenium was t ranspo s ed on Form IIB and the correct %D is78.6%; however, no q u a l i f i c a t i o n s are required f o r - t h e s e d i s c r epanc i e s .
The s p i k e recovery was below 40% for selenium values for waterm a t r i x ( 2 2 . 8 % ) ; t h e r e f o r e , all associated selenium values are unusableand r e j e c t e d "R". The t h a l l i u m sp ike recovery for soil matr ix was low(54.3%); th er e f or e all t h a l l i u m soil values are f l a g g e d "J" and \ )considered biased low. y
D u p l i c a t e r e s u l t s for lead water values obtained by ICAP were high ,(37.0%RPD). Since sample MHP516 was the only water sample in which lead ywas analyzed by ICAP, t h i s lead value is considered e s t ima t ed and "*f l a g g e d "J".

U
1 •

_required f o r arsenic f o r s ampl e M H P 5 1 7 a n d t h a l l i u m f o r sample M H P 5 1 6 ;t h e r e f o r e these values are e s t i m a t e d and f l a g g e d "J". One c orr e la t i on j ,c o e f f i c i e n t was <0.995 for the arsenic analysis for sampl e HHP518; yt h e r e f o r e , th i s value i s f l a g g e d " J " , e s t i m a t e d . Both correlationc o e f f i c i e n t s were <0.995 for the arsenic analys i s for sampl e M H P 5 0 4 ; ,t h e r e f o r e th i s value is unusable and f l a g g e d "R", r e j e c t e d . , j
S e r i a l d i l u t i o n r e s u l t s for arsenic and zinc soil values weres l i g h t l y h igh , 12.1% and 13.3 %, r e s p e c t i v e l y . T h e s e soil values are j It h e r e f o r e f l a g g e d " J " , e s t i m a t e d . y
The arsenic value for sample MHP516 was analyzed by furnace AA and ; ir e p o r t e d as 46.5 u g / 1 ; however, th i s number was not m u l t i p l i e d by the yd i l u t i o n f a c t o r of 50. The correct arsenic value is a c t u a l l y 2326 u g / 1f o r t h i s sampl e .

L J .



^ Inorganic Data Completeness Checklist

X I n o r g a n i c analysi s d a t a ( F o r m I )L*
X I n i t i a l ca l i bra t i on and cont inuing ca l i b ra t i on v e r i f i c a t i o n ( F o r mI I A )

L* X CRDL standard for AA and ICP ( F o r m IIB)
^ X Blanks ( F o r m I I I )

X I C P i n t e r f e r e n c e Check sampl e ( F o r m I V )
! :i« X S p i k e s a m p l e recovery ( F o r m VA)

X Pos t d i g e s t i o n s p i k e s a m p l e recovery ( F o r m V B )
S•• X D u p l i c a t e s ( F o r m V I )

X Labora tory control s a m p l e ( F o r m V I I )Li
X S t a n d a r d a d d i t i o n r e s u l t s ( F o r m V I I I )

i

L X I C P serial d i l u t i o n s ( F o r m I X )
X H o l d i n g t imes ( F o r m X )L X I n s t r u m e n t d e t e c t i o n l i m i t s - q u a r t e r l y ( F o r m X I )
X I C P in t er e l ement correc t ion f a c t o r s - q u a r t e r l y ( F o r m I I )
X I C P linear range s-quarter ly ( F o r m X I I I )i

y X Raw d a t a for i n t e r f e r e n c e checks
X Raw d a t a for c a l i b r a t i o n s t a n d a r d s

"~ X Raw d a t a for blanks
X Raw d a t a for CRI a n d / o r CRA
X Raw d a t a for s ampl e s

:__ X Raw d a t a for d u p l i c a t e s
X Raw d a t a for s p i k e s

*" X T r a f f i c r e p o r t s

L



Contract Compliance
I. Ini t ia l . and Continuing Calibration V e r i f i c a t i o n (ICT and C C V )( g u i d e l i n e s p g . E-4, Form I I A )

1. Was instrument calibrated dai ly and each time it was set up?yes X no
2. Were in s trument s ca l ibrat ed using 1 blank and several s tandards?yes X no
3. Vere c a l i b r a t i o n v e r i f i c a t i o n s w i th in 90-110%?yes X no
4. Vere continuing ca l i b ra t i on s run at 102 frequency?yes X no
5. Vere the raw d a t a correc t ly transcribed onto F o r m IIA?yes X noComments: All requirements met.

I I . CRDL S t a n d a r d s f o r I C P ( C R I ) and/or A A ( C R A ) ( g u i d e l i n e s p g . E-6,Form I I B )
1. For ICP analy s i s , were s t andard s ( C R I ) @ 2x the CRDL cr the IDL(whichever was g r e a t e r ) analyzed at the beginning and the end ofeach sample run, or at a minimum of t w i c e / 8 hour s h i f t ,whichever was more f r e q u e n t ? yes X no
2. For furnace AA a n a l y s i s , were s t a n d a r d s ( C R A ) analyzed at theb eg inning and the end of each s a m p l e run, or at a minimum oft w i c e / 8 hour s h i f t , whichever was more f r e q u e n t ?yes no X
3. Vere the CRI a n d / o r CRA s t a n d a r d s analyzed a f t e r the ICV?yes X no
4. Vere these d a t a r e p o r t e d on F o r m IIB?yes X no
5. Vere the raw d a t a c o r r e c t l y transcribed onto F o r m IIB?yes no XComment s: The CRA was run only at the beginning of the s a m p l e runs andnot at the end. The selenium CRDL value was transposed on F o r m IIB andthe correct %D is 78.6%. No f l a g s are required for these d i s c r epanc i e s .



y I I I . Blanks ( g u i d e l i n e s p g . E-6, F o r m I I I )
1. Vas the i n i t i a l c a l i b ra t i on blank (ICB) analyzed i m m e d i a t e l yj a f t e r t h e i n i t i a l ca l i b ra t i on v e r i f i c a t i o n ( I C V ) ?*•* yes X no

; 2. Was a c o n t i n u i n g c a l i b r a t i o n blank ( C C B ) analyzed i m m e d i a t e l yU a f t e r each c o n t i n u i n g c a l i b r a t i o n v e r i f i c a t i o n ( C C V ) ?yes X no
M 3. Vas a p r e p a r a t i o n blank ( P B ) analyzed at a f r equency of atleast 1 in 20 sample s? yes X no NA
^ 4. HOW many e l ement s were d e t e c t e d above the CRDLs? 0 (if 0, got o que s t ion 5)
!

y 4a. How many e l ement s vere d e t e c t e d in the blanks at grea t erthan one-half the amount d e t e c t e d in any sample?
I : 5 . Uere r a w d a t a c o r r e c t l y transcribed onto F o r m I I I ?™ yes X noComment s : All requirements met.
L. I V . I C P Inter f e r enc e Checks ( I C S ) ( g u i d e l i n e s p g . E-7, F o r m I V )
j^ 1. Was the ICS analyzed twice per 8 hour s h i f t ?yes X no

L 2. Were the ICSs analyzed b e f o r e and a f t e r sample s?yes X no
1 3. Was any massive i n t e r f e r e n c e d e t e c t e d ?y yes no X

4. Were the ICSs w i t h i n ±20% mean value?i yes X noi—.
5. Were raw d a t a c o r r e c t l y t ranscr ibed onto F o r m IV?

i

L, C o m m e n t s : All requirements met.

U
L
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V. S p i k e Sample Analysis (S) ( g u i d e l i n e pg . E-8, Form V)
1. Were spikes analyzed at a frequency of 1 in 20 samples?yes X no
2. Vere sp ike recoveries correc t ly ca l cu la t ed?yes X no

( S S R - S R )% recovery SA X 100
S S R = S p i k e d S a m p l e ResultSR = S a m p l e ResultSA = S p i k e A d d e d

3. Vere s p ik e recoveries w i t h i n the range of 75-125X7yes no X
3a. For recoveries o u t s i d e th i s range, were associated d a t aDry on F o r m s I and V?yes X no NAf l a g g e d "N" by the labora tory on F o r m s I and V? i j

(an e x c e p t i o n if granted where the sample concentrat ion is >4X ; |the sp ike c o n c e n t r a t i o n ) U
4. Veire raw d a t a c orr e c t ly transcribed onto F o r m V?yes X no H

* R e f e r to page E-9 (SOV 787) for i n f o r m a t i o n regarding the amount ofs p i k e to be added for each analyte and for o ther i n f o r m a t i o n about the 1 ]S p i k e S a m p l e A n a l y s i s . y
Comments: S e l e n i u m water values are unusable and f l a g g e d "R" due to js p ik e recoveries below 4 0 % (22 .8%). T h a l l i u m soil values a r e e s t i m a t e d i fand f l a g g e d "J" due to low s p i k e recoveries (54 .3%).

. i
V I . Dupl i ca t e s ( D ) ( g u i d e l i n e s p g . E - l l , F o r m V I ) W

1. Vere d u p l i c a t e s analyzed at a f r equency of 1 in 20 s ampl e s? ; jyes X no y
2. Vere RPDs c o rr e c t ly c a l c u l a t e d ? ,yes X no y

RPD = S - D X 100
( S + D ) / 2 M

S = S a m p l eD = D u p l i c a t e j

U



L

U
L

L

3a. For sample concentrations >5x the CRDL, were RPDs ±20%? ( l i m i t so f ±35% a p p l y f o r s o i l / s e d i m e n t / t a i l i n g s s a m p l e s )yes no X NA
3b. For sample concentrat ions >5x the CRDL, did d u p l i c a t e analysisr e su l t s f a l l ou t s id e the control window of ± the CRDL?yes no X NA
3c. Where the RPDs exceeded the control l i m i t s , were the dataf l a g g e d ' * ' o n Forms I a n d V I b y t h e laboratory?yes X no NA
4. Were raw d a t a c o r r e c t l y transcr ibed onto F o r m VI?yes no X

- Other C o n s i d e r a t i o n s :- F i e l d blanks cannot be used for d u p l i c a t e analyses- D u p l i c a t e s must be analyzed for each analyt ical method
I Comments: The selenium values for water sample M H P 5 0 3 D was done on ICAPi and was compared to the furnace AA value for M H P 5 0 3 which gave an RPD of200%. The ICAP value for MHP503 of 28.02 Ug/1, which should have beenused for c ompar i s on , gives a new RPD of 27.8%. Sinc e no water s a m p l e si were analyzed by ICAP no f l a g s are ass igned to se lenium values.k— D u p l i c a t e r e s u l t s for arsenic and lead water sample s were high whenanalyzed by ICAP (200% and 37.0%, r e s p e c t i v e l y ) . No arsenic values werei acquired by ICAP analysi s but the lead value for sample MHP516 was[^ analyzed by ICAP and is t h e r e f o r e e s t imat ed and f l a g g e d "J".

M VII. Laboratory Control Sample (LCS) Analys i s ( g u i d e l i n e pg . E-12, F o r m
*" V I I )
i 1. Was an LCS analyzed for every s a m p l e d e l i v e r y group or batchLi of s a m p l e s , whichever was more f r e q u e n t ?yes X no
[__ 2. Were recoveries w i th in the 80-120% l i m i t ?""" yes X no

; -if the recoveries were o u t s i d e t h i s range the analys i s must^" be t e r m i n a t e d , the p r o b l e m corrected and the previous s ampl e sas soc ia t ed w i t h that LCS r e d i g e s t e d and reanalyzed.
L 3. Were the raw d a t a c o r r e c t l y transcribed onto F o r m VII?yes X no
!L Comments: All requirements met.

L



VIII. Furnace Atomic Absorpt ion (AA) QC Analysis (guide l ine s pg. E-14,Form V I I I )
1. Does the raw data package contain absorbance values for twoi n j e c t i o n s per sample , the average values and the re lat ivestandard dev ia t i on ( R S D ) ? yes X no
2. For analyte concentrations > the CRDL, did the RSD for thed u p l i c a t e i n j e c t i o n s agree w i t h i n 20%? (if yes, go to quest ion

3) yes X no
RSD = SD X 100M
SD = S t a n d a r d Deviat ion o f D u p l i c a t e I n j e c t i o n sM = Mean of D u p l i c a t e I n j e c t i o n s
2a. Were sample s that exceeded the 20% cr i t e r ia reanalyzed?yes no
2b. Did any reanalyzed sampl e s exceed the 20% cri t er ia?yes no
2c. If yes, did the laboratory f l a g the d a t a o£ F o r m I w i t h an

' M ' ? I jyes no m
3. Was the recovery of the s p i k e > 40%? (if yes, go to que s t ion i |4). yyes no X

If no, was the sample d i l u t e d and rerun w i t h another sp ik e? | jyes X no *"*
4. Was sampl e absorbance >50% of s p ik e absorbance?* (if yes, go I jto que s t ion 5). Uyes no X

* S p i k e absorbance = absorbance of sp ik ed sampl e - absorbance of s a m p l e . yyy
LJ

recycled p a p e r e c o l ogy ..ml environment : (



L
i , 4a . For sp ike recoveries between 85 and 115%, were re sul t s^ repor t ed to the IDL?yes X no
' ;

M RPD . (SSR - SR) x 100
SA

y SSR = S p i k e S a m p l e RecoverySR = S a m p l e ResultSA = S p i k e A d d e d
•* 4b. For sp ike recoveries o u t s i d e the 85 and 115% range, werere su l t s r e p o r t e d t o t h e I D L a n d f l a g g e d w i t h ' V ?i yes X noy 5. Was sp ike recovery between 85 and 115%? (if no, go to
: que s t i on 6)L 5a. Were r e s u l t s q u a n t i f i e d f r o m c a l i b r a t i o n curve and

r e p o r t e d t o I D L ?i yes X no•
6. Was an HSA at 50, 100 and 150% of the s a m p l e absorbance; analyzed?[_ yes no X

, 6a. Was each MSA analysi s i d e n t i f i e d in the raw d a t a a long[ ^ w i t h t h e s l o p e , i n t e r c e p t a n d corre la t ion c o e f f i c i e n t ?^ yes X no
I i 6b. Were these data correc t ly transcribed onto F o r m VIII?i* yes no

i 6c. Were c o r r e l a t i o n c o e f f i c i e n t s ( r ) > 0.995?y yes no X
6d. If no, were MSAs run once more?; yes X noi-j
- If the c o r r e l a t i o n c o e f f i c i e n t s were s t i l l > 0.995, d a t a on• F o r m I must b e f r o m t h e r u n w i t h t h e best ' r ' a n d t h e d a t aL J o n F o r m s I a n d V I I must b e f l a g g e d w i t h a ' + ' .

j Were these c r i t e r i a met?I yes X no

L



6 e . Vere a l l H S A obtained data marked w i th a n ' S ' o r a n S + o nf o r m I ? yes X no
Comments: H S A w a s required b u t n o t p e r f o r m e d f o r sample M H P 5 1 6 ' st h a l l i u m value or for sample MHP517's arsenic value. These values aree s t i m a t e d and f l a g g e d "J". One corre lat ion c o e f f i c i e n t was <0.995 forsample MHP518' s arsenic value and i s f l a g g e d "J", e s t ima t ed . Bothcorre la t i on c o e f f i c i e n t s were <0.995 f o r sample M H P 5 0 4 ' s arsenic valueand is considered unusable and f l a g g e d "R", r e j e c t e d .

I X . I C P Serial Di lu t i on ( L ) Analys i s ( g u i d e l i n e s p g . E-12, F o r m I X )
1. Was an ICP serial d i l u t i o n p e r f o r m e d on each group of samplesof a s imi lar matr ix ( i . e . , s o i l , w a t e r ) and concentrat ion( i . e . , low, h i g h ) or for each sample de l ivery group , whicheverwas more f r e q u e n t ? yes X no
2. For e l ement s w i t h concentrat ions >10X the CRDL, did any exceedthe serial d i l u t i o n r e s u l t s by more than 10%? (if no, s k i pque s t i ons 3 and 4) yes X no

I - 5% d i f f e r e n c e = I X 1 0 0
I = I n i t i a l S a m p l e ResultS = Ser ia l D i l u t i o n Result ( i n s t r u m e n t reading X5)

3. W h i c h e l ement s had concen tra t i on s that exceeded the 10%cri ter ia? For s o i l s , arsenic and zinc.
4 . D i d t h e l abora t ory f l a g these da ta w i t h a n ' E ' o n F o r m I X ?yes X no
5. Vere the raw d a t a c orr e c t ly transcribed onto F o r m IX?yes X no

Comment s : For the soil s a m p l e s , the arsenic and zinc values are f l a g g e d"J", e s t i m a t e d due to s l i g h t l y high %D's of 12.1 and 13.3%,r e s p e c t i v e l y .

U



X . Instrument Detection Liai t s ( I O L ) ( g u i d e l i n e s p g . E-13, F o r m X I )
1. Were IDLs reported for each analyzed element?yes X no
2. Were IDLs repor t ed for each instrument used?yes X no
3. Did the IDLs meet the contract requirements? ( r e f e r to pg.E-13, SOW 787) yes X no

Comments: All requirements met.

X I . Interelement Corrections f o r I C P ( g u i d e l i n e s p g . E-13, F o r m X I I )
1. Were correc t ion f a c t o r s r e p o r t e d on F o r m XII?yes X no

Comments: All requirements met.

L X I I . Linear Range Analys i s ( L R A ) ( g u i d e l i n e s p g . E-14, F o r m X I I )
i 1. Was a linear range v e r i f i c a t i o n standard analyzed?! yes X no

2. Was the r e s u l t s w i t h i n ±5% of the true value?j f yes no



H o l d i n g T i l
L i m i t s : M e t a l s - 6 months; Hg - 30 days; Cn - 28 days.
1. V e r i f i e d d a t e of sample rece ipt by laboratory 8-16-892. Date of p r e p a r a t i o n / a n a l y s e s 8-25-893. Were h o ld ing times met? yes no X

Mercury h o l d i n g times were not me t; t h e r e f o r e , all mercury valuesare e s t imat ed low and f l a g g e d "J".

A n a l y t e M a t r i x Date P r e p H o l d i n g H o l d i n g T i m eS a m p l e d Date T i m e L i m i t / M e t

Mercury Low soil 7-18-89 8-25-89 37 days 30 days noMercury Low water 7-18-89 8-25-89 37 days 30 days noM e t a l s Low soil 7-18-89 8-25-89 37 days 6 months yesM e t a l s Low water 7-18-89 8-25-89 37 days 6 months yes

yuyyyyy
t < K i i l f B W ( n m « c « H H k m H n w '
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J f S o l i d s : 98.4
C o n c e n t r a t i o n U n i t s C u g / L o r m g / k q d r y w e i g h t ) : M G / K G

1
I C A S N o .
tI
17429-90-5
17440-36-0
I744O-38-2
17440-39-3
17440-41-7
17440-43-9
i 7440 -70- 2
17440-47-3
i 7440 -48 -4
! 7440 -50 -8
17439-89-6
17439-92-1
I 7439 -95 -4
17439-96-5
17439-97-6
17440-02-0
I744O-O9-7
17782-49-2
! 7440 -22 -4
I 7440 -23 -5
17440-28-0
17440-62-2
17440-66-6iiii

ii
1 A n a l y t e
4

! A l u m i n u m
I A n t i m o n y
1 A r s e n i c
I Bar ium
I Beryl l i u m
! C a d m i u m
i Cal c ium1 C h r o m i u m
1 C o b a l ti C o g c j e r1 I r o n
1 L e a dI M a g n e s i u m
I M a n g a n e s e
I her curv
1 N i c k e l
1 P o t a s s i u m
1 S e l e n i u m
I S i l v e r
I Sod i urn
I T h a i l i u m
I V a n a d i u m
I Z i n c
I C y a n i d e
1J

C o n c e n t r a t i o n
1040
84.4

2O3
86.9
0.22
41.2

54500
6.0
2.6
205

36500
3060

18500
1740/ , f tvs-.
9.4
496

12.7
13.5
34.8

3.0
3.8

5710

C
_

U

B

B

B
B

I1
Q I M

I
* I P

I P
I P

* 1 P
1 P
I P
I P
I P
I P
I P
I P
I P
I P
I Pl " H _ j J " 4 « ? ' CVI P
I P
I F

* I P
I P

N S I F
I P

E I P
I N R
i

C o l o r B e f o r e : B R O W N
C o l o r A f t e r : Y E L L O W
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

yyy
yyyyy

T e x t u r e :
A r t i f a c t s :

y
M E D I U M ,. uu

F O R M I - I N



y
U
u
L

iL

L :

L

U . S . E P A - C L P
1

E P A S A M P L E N O
ll

I M H P 5 0 0
I N O R G A N I C A N A L Y S I S D A T A S H E E T

j ] > L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t : < J O 0 0 O O J ' l
L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . : ^ f l S D G ( M o . : M H L 9 5 5

^ M a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D :
L e v e l C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 8 / 1 6 / 8 9
7 . S o l i d s : 99.2

C o n c e n t r a t i o n U n i t s ( u g / L o r m q / k q d r y w e i g h t ) : M G / K G
l1
I C A S N o .
11
17429-90-5
17440 -36 -O
17440-38-2
17440-39-3
17440-41-7
17440-43-9
; 7440 -70 -2
17440-47-3
17440-48-4
17440-50-8
17439-89-6
! 7439 -92-1
17439-95-4
17439-96-5
1 743'3-'37-G_
17440-02-0
! 7440 -09 -7
17782 -49 -2_
17440-22-4
17440-23-5
! 7440 -23 -0
17440-62-2
17440-66-6
l
l1

A n a l y t e
Al urn in urnA n t i m o n y
A r s e n i c
Barium
Ber^l 1 ium
C a d m i u m _
C a l c i u m
C h r o m i u m
C o b a l t
C o g g e r
I r o n
Lead
M a g n e s i u m
M a n g a n e s e
M e r £ u r v _
N i c k e l "
P o t a s s i u m
S i l v e r
S o d i u m
T h a i 1 ium
V a n a d i u m
Z i n c
C y a n i d e

C o n c e n t r a t i o n
1530
87.0

222
32.8
0 . 22

_______ 95._9_
68200

8.8
7.4
336

53400
4520

23000
2320

_.-_._.
827

19.2
22. 1
42.6

4.2
3.7

14100

C

B
U

B

B"
B

B
B
B

ri
Q I M

l

* : p; P; p* i PI P_ „__
I P: pI P; PI PI PI P

. "~"p-
I P

._ _.__
1 P

N I F
I P

E I P
I N R
\

C o l o r B e f o r e : B R O W N
i j o l o r A f t e r : Y E L L O W

C o m m e n t s :
t

L-

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e : M E D I U M
A r t i f a c t s :

F O R M I - I N 7/88



U . S . E P A - C L P
1

C o n t r a c t : ( J G D ' J ' - O u / i
K

M H P 5 0 1
I N O R G A N I C A N A L Y S I S D A T A S H E E T

«L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C .
L a b C o d e ' : S I L V E R Case N o . : 12334 S A S N o . : W * l S D G N o . : M H L 9 5 S , , LM a t r i x ( s o i l / w a t e r ) : S O I L - L a b S a m p l e I D :
L e v e l C l o w / m e d ) : L O W Date R e c e i v e d : 0 8 / 1 6 / 8 9 I ]

E P A S A M P L E N O . N
I

! I j

y
7 . S o l i d s : 81.7

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : M G / K ' B
1 |1 I
I C A S N o . ! A n a l y t e
r ti i
! 7429 -90 -5 ! A 1 urn i n urn
! 7440 -36-0 ! A n t i mo n y
[744O-38-2 [ A r s e n i c
17440-39-3 [ B a r i u m
17440-41-7 [ B e r y l l i u m
17440-43-9 ! C a d m i u m
•7440-70-2 ! C a l c i u m
17440-47-3 1 C h r o m i u m
17440-48-4 I C o b a l t
17440-50-8 ! C o B B e r

, ' 7 4 3 9 - 8 9 - 6 [ I r o n
[7439-92-1 [ L e a d
17439-95-4 [ M a a n e s i u m
[7439-96-5 [ M a n g a n e s e
17439-97-6 1 M e r c u r y
1 744O -02 -O [ N i c k e l
1744O-O9-7 [ P o t a s s i u m
! 7732 -49 -2 [ S e l e n i u m
[7440-22-4 ( S i l v e r
17440-23-5 [ S o d i u m
1 7440 -23 -0 [ T h a l l i u m
17440-62-2 [ V a n a d i u m
[7440-66-6 [ Z i n c1 . ' C y a n i d e. i

C o n c e n t r a t i o n
1030

120
259
117

0.27
117

5400
0 . 69

3.9
281

974OO
93OO
1140

212
i-JL r*5*-̂5. 1

1140
45.7
62.3

6O3
9.7
2.6

16200

C

U
.

U
B

8

B
B

B
B
B

Q
*

*

_ X _ _ X j J S

*
N
E

M
P
P
Pp
P
P
P
P
P
P
P
P
P
P
CV
P
P
F
P
P
F
P
P
N R

I

C o l o r B e f o r e : B R O W N
C o l o r A f t e r : Y E L L O W
C o m m e n t s :

C l a r i t y E - i e f o r e :
C l a r i t y A f t e r :

T e x t u r e : F I N E
A r t i f a c t s :

y

F O R M I - I N 7 / 8 E



L

U . S . E P A - C L P
i ; . . . • ' . -

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t : « £ «
L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . :
M a t r i x ( s o i l / w a t e r ) : S O I L
L e v e l C l o w / m e d ) : L O W

E P A S A M P L E N O .

M H P 5 0 2

S D G N o . : M H L 9 5 5
L a b S a m p l e I D :
Date R e c e i v e d : 0 8 / 1 6 / 8 9

" . So l i a s : 95 . 0
C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : P I G / K G

L
L

11
I C A S N o .
1

17429-90-5
17440-36-0
17440-38-2
17440-39-3
17440-41-7
•7440-43-9
17440-70-2
17440-47-3
I744O-48-4
17440-50-8
17439-89 -6
17439-92-1
17439-95-4
1 7439-96-5
17439-97-6
17440-02-0
17440-09-7
17782-49 -2
17440-22-4
17440-23-5
j 7440 -23-0
17440-62-2
17440-66-6
1I
11

11
! A n a l y t eti
: A l u m i n u m
! A n t i m o n y
i A r s e n i c
1 B a r i u m
! Beryl l i u m1 C a d m i u m! Ca 1 c i urn
1 C h r o m i u m
1 C o b a l tI C o g g e r
! I r o n

I L e a d
! M a g n e s i u m
1 M a n q a n e s e
I Mer cury
1 N i c k e l
1 P o t a s s i u m
1 S e l e n i u m! S i l v e r
1 Sod i urn
1 T h a i l i u m
! V a n a d i u m
i Z i n c
I C y a n i d e!

C o n c e n t r a t i o n
240
144
175oy • o

0.23
250

328OO
0.59

3.2
265

37000
31600

142
252

^ f l L - ^ K J i L .
6.2
680

38.4
115
117
6.8

0.57
3380O

C

B
U

U
B

B

B
B

B
B
U

11
Q I M

* 1 P
1 P
I P

* I P
I P
I P
i P
I P
I P
I P
1 P; P:Pi PX. : j " jaSiCVI PI P
I F

* I P
I P

N I F
I P

E I P: N Ri
C o l o r B e f o r e : B R O W N
C o l o r A f t e r : Y E L L O W
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

M E D I U M

L L j F O R M I - I N 7 / 8 8



U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t :
L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . :
M a t r i x C s o i l / w a t e r ) : W A T E R

E P A S A M P L E . N O .

M H P 5 O 3

S D G N o . : M H L 9 5 5

L e v e l C l o w / m e d ) :
S o l i a s :

LOW
0.0

L a b S a m p l e I D :
Date R e c e i v e d : 0 8 / 1 6 / 8 3

C o n c e n t r a t i o n U n i t s C u g / L o r m q / k c j d r y w e i g h t ) : U G / L
i
1 C A S N o .
! 7429 -90 -5
17440-36-0
! 7440 -38 -2
17440-39-3
i 7440 -4 1 -7
j 7440 -43 -9
17440-70-2

J 7440 -47 -3
17440-48-4
17440-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17440 -O2 -O
! 7440 -O9 -7
! 7782 -49 -2
17440-22-4
17440-23-5
•7440-28-0
! 744O -62 -2
17440-66-6
It
11

1
! A n a l y t e
1 A l u m i n u m1 A n t i m o n y
! A r s e n i c1 Barium
1 Beryl l i u m1 C a d m i u m1 C a l c i u m1 C h r o m i u m1 C o b a l ti C o g g e r] I r o n1 L e a d! M a g n e s i u m
1 M a n g a n e s e! M e r c u r y
I N i c k e i
! P o t a s s i u m1 S e l e n i u mI S i l v e r: S o d i u m
! T h a l l i u m
1 V a n a d i u m
J Z i n c! C y a n i d e!

C o n c e n t r a t i o n
26.6

_ 19.9
3.3

51.5
1. 1
2.0

147000
2.8
2.6
6.3
195
5.9

36400
223

Q. oL ""2-8-tl
9.7

2090
1.4
1.6

2520O
1.0
2.7
419

1 i
1 C ! Qi " »< i
I B !j u !
! B ! N WI B :1 1 1 1i U i
1 B !! j
!U !
i LJ i
I Q 1l O li ii i
! B ! N*
1 t1 1
1 t1 1j u i>^ -Jis^
! U !; B i
! U ! N #i i i ii U ii ii *
! U !I u ji i1 4
1 <
1 11 1

rt :
i? ip :F ;

P i
P ',p :p :p :p :p :p :
F !p :
P !
C V ip ;p :F :P :p :
F !
P !
P !N R : ii

C o l o r B e f o r e : C O L O R L E S S
C o l o r A f t e r : C O L O R L E S S
C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

T e x t u r e :
A r t i f a c t s :

Uy

FORM I - IN c<*)l<l|!f(ynnii<leniiimniRniaat 7/8?



L
L
Ly

L

u.

U . S . E P A - C L P
E P A S A M P L E N O

I
! M H P 5 0 4

I N O R G A N I C A N A L Y S I S D A T A S H E E T
f r jL a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t : fa-O D O 00~M I _ _ _ _ _ _ _ _ _ _ _

L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . : ^ > ^ S D G N o . : M H L 9 5 5
M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D :

C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 8 / 1 6 / 3 9
** 7 . S o l i a 0.0

C o n c e n t r a t i o n U n i t s ( u a / L o r m g / k q d r y w e i g h t ) : U G / L
1t
I C A S N o .
i
17429-30-5
17440-36-0
I 7440 -38 -2
17440-39-3
•7440-41-7
! 7440 -43 -9
17440-70-2
17440-47-3
I744O-48-4
17440-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17440-02-0
! 7440 -09 -7
17782-49-2
1 7440 -22 -4
1 7440 -23 -5
I 7440 -28 -O
17440-62-2
17440-66-6iii

1 A n a l y t e
1 Al urn in urn
l A n t i m o n y
1 A r s e n i c
I Barium
! B e r y l l i u m1 C a d m i u m1 Cal c ium
1 C h r o m i u m1 Co b a i t
I L o g g e r
1 I r o n1 Lead
1 M a g n e s i u m
1 M a n g a n e s e
I M e r c u r y
1 N i c k e l
1 P o t a s s i u m
1 S e l e n i u m
[ S i l v e r
1 S o d i u m
! T h a i 1 ium
I V a n a d i u m
I Z i n cI C y a n i d e!

Con c en t r a t ion
75.8
19.9
5.6

52.5
1. 1
2.2

1 47000
2.3
4.0
5.6
481

35.8
3620O

240CL^ ^a9.7
1920
14.0

1.6
24100

1.0
2.7
519

c
' " • Iu
.8
8
U
3
U
B
B

U
U
B
U
U
U
U

11Q ; M
ii PI P

I\H- i FI PI PI PI PI PI PI PI P
N S * I F

1 P
i PT V ^ T f e s c vI PI PI M * ; FI PI P

W I F; P:P
I N R
1

uC o l o r B e f o r e : C O L O R L E S S
[ j o l o r A f t e r : C O L O R L E S S

C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

L
T e x t u r e :
A r t i f a c t s :

F O R M I - I N 7/88



U . S . E P A - C L P
1I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t :

E R A S A M P L E N O . i

M H P 5 0 6

L a b Code: S I L V E R Case N o . : 12334
M a t r i x C s o i l / w a t e r ) : W A T E R

S A S N o . : S D S N o . : M H L 9 5 5
L a b S a m p l e I D :

L e v e l ( l o w / m e d ) : L O W
7. S o l i d s : 0.0

C o n c e n t r a t i o n U n i t s C u g / L o r m q / k g d r y w e i g h t ) : L J S / L

Date R e c e i v e d : 0 8 / 1 6 / 8 9 ! 1

y
1
! C A S N o .
1
17429-90-5
17440-36-0
17440-33-2
! 7440 -39 -3
i 7440 -4 1-7
17440-43-9
j 7440 -70 -2
j 7440 -47 -3
17440-48-4
I 7 4 4 O - 5 0 - S
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
! 7440 -02 -O
• 7440 -09 -7
1 7782 -49 -2
17440-22-4
17440-23-5
17440-28-0
17440-62-2
17440-66-6;
!

i A n a l y f c e
i A l u m i n u m
i A n t i m o n y
I A r s e n i c
I Barium! Beryl l i u m! C a d m i u m1 Ca 1 c i urn
I C h r o m i u m! C o b a l tI C o g g e r1 I r o n1 L e a d

I M a a n e s i u m1 M a n g a n e s e
I M e r c u r yI N i c k e l
I P o t a s s i u m
I S e l e n i u mI S i l v e rI S o d i u m,' T h a i l i u m1 V a n a d i u mI Z i n c
1 C y a n i d e
i»

C o n c e n t r a t i o n
24.6
19.9
6.3

54.6
1. 1
1.8

139000
2.8
2.6
2.9
338
6.2

34600
2740.3_ *2r<)
9.7

1790
14.O

1.6
22900

1.0
2.7
429

1 i1 1
1 C ! Q

• 1 11 1
1 O »i a i
I D !
I B I N WI B ;
I D !
I U !
1 11 II D :1 O I• C i

' O '• O ii i
1 I N *
1 11 |
1 11 |;ui>k ;r::u:I B :
I D I N *:u!i ii i; u ; wi i i i4 U 1
1 11 |
1 |

1 1

1
! M
11
I P
I P
I F; P
! PI PI PI PI PI PI P; FI PI PJg\ cvI P
! P
I F
I P
I P
I F
I P; P
I N R
!

C o l o r B e f o r e : C O L O R L E S S
C o l o r A f t e r : C O L O R L E S S
C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

T e x t u r e :
A r t i f a c t s :

j jyyyy1 1uyy
y
U
j

F O R M I - I N



L
L
L
L
iL
u

U . S . E P A - C L P
E P A S A M P L E M U .

M H P 5 0 7
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t :
^ a b C o d e : S I L V E R Case N o . : 12334 S A S N o . : ft*^ S D G N o - s ^ H L g S S
M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D :
L e v e l C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 8 / 1 6 / 8 9

'/. S o l i d s : 0.0
C o n c e n t r a t i o n U n i t s ( u g / L o r m q / k g d r y w e i g h t ) : U G / L

L
*"C

I1
I C A S N o .
11
17429-90-5
-7440-36-0
17440-33-2
i 7440 -39 -3
17440-41-7
i 7440 -43 -9
i 7440 -70 -2
17440-47-3
, ' 7 4 4 0 - 4 8 - 4
17440-50-8
17439-89-6
17439-92-1
! 7439 -95 -4
• Z ' 1 3 9 -96-5_
1 7439 -97 -6_
17440 -02 -O
1 7440 -09 -7
17782-49-2
17440-22-4
17440-23-5
1744O-28-0
17440-62-2
1 7440 -66 -6
11

I

1
i A n a l y t e
ii
! A l u m i n u m
1 A n t i m o n y
1 A r s e n i c
1 Barium
1 B e r y l l i u m
1 C a d m i u m
1 Ca 1 c i urn
1 C h r o m i u m1 C o b a l t
1 C o E f i e r
1 I r o n
1 L e a d1 M a g n e s i u m
• t ! § D 9 § 0 § § s
! M e r c u r y1 N i c k e l
1 P o t a s s i u m
1 S e l e n i u mI S i l v e r
1 Sod i urn
1 T h a i l i u m
! V a n a d i u m
1 Z i n c
1 C y a n i d e
Ii

C o n c e n t r a t i o n
370

19.9
12.2
59. 1

1. 1
1.8

1 44000
2.8
2.6

11.7
1200

122
35600

__ ___ __ 335_
-~--7-
198O

1.4
1.6

23400
1.0
2.7
726

I1
C l Q

11
|

U !
I N SB:u;u: iiB:

U l
R '

]
I N *

I1
1§j^3"l$iu:

B !
U 1 N *
U l ;
U 1 Wu:

11
11
1

M
p
P
F
P
P
P
P
P
P
P
P
F
P

1 - 
1 —

•em
its Kl

PFPP
F
P
P
N R

i o r B e f o r e : C O L O R L E S S
: o l o r A f t e r : C O L O R L E S S
C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

uc
Li F O R M I - I N

T e x t u r e :
A r t i f a c t s :

7/88



U . S . E P A - C L P
1 E ? A S A M P L E N G .

M H P 5 0 9
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t ; t ? Q D O 0071 1— — _ _ _ — . _ _ _ m

L a b Code: S I L V E R Case N o . : 12334 S A S N o . : *$&& S D G N o . : M H L 9 5 5
M a t r i x ( s o i l / w a t e r ) : W A T E R . L a b S a m p l e I D : h
L e v e l C l o w / m e d ) : L O W Date R e c e i v e d : 0 8 / 1 6 / 8 9 i

k,•/. S o l i d s : 0.0

C A S N o .
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
744O-43-9
7440-70-2
7440-47-3
7440 -48 -4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

ii
! A n a l y t e
1 A l u m i n u m1 A n t i m o n y
I A r s e n i c
! Barium1 B e r y l l i u mI C a d m i u m1 Cal c iumi C h r o m i u m1 C o b a l t
1 C o g g e r
I I r o nI LeadI M a g n e s i u mI M a n g a n e s eI M e r c u r y
! N i c k e l! P o t a s s i u m
! S e l e n i u m
I S i l v e ri S o d i u m
• T h a l l i u m! V a n a d i u m1 Z i n cJ C y a n i d ei

C o n c e n t r a t i o n
11.5
19.9
2.3

14.9
1. 1
1.8

322OOO
2.8
2.6
1.9
270

0.90
68700

94.8
0 JL, "§•»£)

9.7
1480
14.0

1.6
47500

1.0
2.7
190

1 1
! C I Q
I 1( 1i u ;
I D !: L J : N WI B :
! U !I D :
i ii i:u;:u:
i r"t ii £? i
i ii i
I U I N W *
1 11 i
1 l

: u : i v T 5:u:I B :
1 U I N*l u ii it t
! U ! W
M l *i LJ ii ii i
i i
i ii i

ti; MiI PI P
I F; PI PI PI PI PI PI Pi P
I F
I P

' P£ i c v
I P
I P
! F
' P

I P
I F
I P
I P
I N R
i1

•&.

C o l o r B e f o r e : C O L O R L E S S
C o l o r A f t e r : C O L O R L E S S
C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

T e x t u r e :
A r t i f a c t s :

yyy, iu
i Iy
U

F O R M I - I N eroUu
C T O l o J and environmentanil environment



LL

L J
L

u
y
L. )•u

U . S . E P A - C L P

L

E P A S A M P L E N O .

M H P 5 1 0
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t :
u a o Coae: S I L V E R Case N o . : 12334 S A b N o . : 7 / (^ /W S D G N o . : M H L 9 5 5
M a t r i x ( s o i l / w a t e r ) : W A T E R L a o S a m p l e I D :
L e v e l C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 8 / 1 6 / 8 9
7. S o l i d s : 0.0

C o n c e n t r a t i o n U n i t s O - i g / L o r m q / k q d r y w e i g h t )
1
! C A S N o .
1
1 7429-90-3
17440 -36-0
17440-38-2
17440-39-3
17440-41-7
17440-43-9
I 7 4 4 O - 7 0 - 2
17440-47-3
17440-48-4
17440-50-8
17439-39-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17440-02-0
17440-09-7
1 7782 -49 -2
1 7440 -22 -4
17440-23-5
17440 -28 -O
1744O-62-2
17440-66-6iiii

i
1 A n a l y t e

1 A n t i m o n y
1 A r s e n i c
! B a r i u m
I Beryl l i u m
1 C a d m i u m
1 Cal c ium
! C h r o m i u m! Co b a i t
1 C o o p e r
1 I r o n
1 L e a d
• ! 3 § 9 D § § i L - i ' J !1 M a n g a n e s e
1 M e r c u r y
! N i c k e l1 P o t a s s i u m
! S e l e n i u m
I S i l v e r
1 S o d i u m
1 T h a i 1 ium
1 V a n a d i u m
1 Z i n c
! C y a n i d ei

C o n c e n t r a t i o n
______

19.9
9.4

37 . 0
1. 1
2.6

333000
2.8
3.3

12.9
1070

131
70500

2110~iJ-.JL-^xx*
9.7

1710
1.4
2.4

48400
1.0
2.7
656

1 1
1 C ! Q
I I
I 1» 1
i U i
1 B 1 N W
1 B i
1 L J !
r o Ii JD i
i ij i
' 1 1 'i U iI B :I B :i ii i
1 I N *
I t
t iI l

! l 1 *Nki^ V "*jQ^>LJ 1 1̂ ^ <^ ] fj*f
! L J !1 O 'i D i
I D I N *
I O II JD i
i li i
I U 1 W
1 U 1
1 11 1
1 11 1
1 11 1

M
___

F
P
P
P
P
P
P
P
P
F

_ P _
CV
P
P
F
P
P
F
P
P
N R

U G / L

C o l o r B e f o r e : C O L O R L E S S
C o l o r A f t e r : C O L O R L E S S
C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

T e x t u r e :
A r t i f a c t s :

F O R M I - I N 7/Bi

r



U . S . E P A - C L P
1

E P A S A M P L E N O .

MBP511I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t : G O D O 0071
L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . : t ^ f ] " S D 6 N o . : M H L 9 5 5 ,
M a t r i x ( s o i l / w a t e r ) : W A T E R • L a b S a m p l e I D :
L e v e l C l o w / m e d ) : L O W Date R e c e i v e d : 0 8 / 1 6 / 3 9
% S o l i d s : 0.0

C o n c e n t r a t i o n U n i t s C u g / L o r mg/kg d r y w e i g h t ) : U 6 / L y
1i
I C A 3 N o .

I1
17429-90-5
17440-36-0
17440-33-2
17440-39-3
17440-41-7
17440-43 -9~
j 7440 -70 -2
17440-47-3
17440-48 -4
17440-50-8
17439-89-6
! 7439 -92-1
17439-95-4
17439-96-5
17439-97-6
17440-02-0
I744O-09-7
17782-49-2
17440-22-4
17440-23-5
17440-23-0
17440-62-2
17440-66-6iiii

i<I A n a i y t e
1 Al urn in urnI A n t i m o n y
I A r s e n i ci Barium1 Beryl l i u m1 C a d m i u m1 C a l c i u m1 C h r o m i u m1 C o b a l ti C o n g e r1 I r o ni LeadI M a g n e s i u m1 M a n g a n e s e1 Mer curv1 N i c k e l
I P o t a s s i u mI S e l e n i u m
I S i l v e r1 S o d i u m1 T h a i l i u mI V a n a d i u m1 Z i n c
1 C y a n i d ei

C o n c e n t r a t i o n
16.8
19.9
5 f~\

9 O

32. 1
__ 1. 1

1.3
320000

2.8
2.6
1. 1
224

0.90
68600

960
£t_X •§•••&

9.7
133O
14.0

1.6
46700

1.0
2.7
295

1 1« 1
1 C ! Q
t , 11 1
I B !
! U i
I 8 I N WI B :
I D !
I U I
1 11 I
S u i
I U !
I U I
1 |1 »
i U I N *
1 11 )
t 11 >: u i NL ZTi1 1 1 1i U iI B :
! U I N *:u:i i> »
I D I Wl u :t ii ii i* ii it i

ii
! M
I

I P
I P: FI PI PI PI PI PI PI PI P
I F
I P
I P

&J2\ CV
I P
I P; FI PI P
I F
I P
I P
I N R
11

C o l o r B e f o r e : C O L O R L E S S
C o l o r A f t e r : C O L O R L E S S
C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

T e x t u r e :
A r t i f a c t s ;

y. iy

u
LJ

F O R M I - I N e co logy aiul environmentcoloev niui environment 7 / £ U



L
L
U
| ;Uu

U
L
L
L

U . S . E R A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S h J E t T

V3
E R A S A M P L E N O .

L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C .
L a b C o d e : S I L V E R Case N o . : 12334
M a t r i x ( s o i l / w a t e r ) : W A T E R
L e v e l C l o w / m e d ) : L O W
7. S o l i d s : 0.0

C o n t r a c t : (3d DO 09>
V*

I M H P 5 1 2
I _.M —_ «_«•«.».,

S A S N o . : V v < j / l > ' " ' S D G N o . : M H L 9 5 5
L a b S a m p l e I D :
D a t e R e c e i v e d : 0 8 / 1 6 / 8 9

C o n c e n t r a t i o n U n i t s C u q / L o r m g / k g d r y w e i g h t ) : U S / L
tt
I C A S N o .
!1

17429-90-5
17440-36-0
17440-38-2
17440-39-3
17440-41-7
17440-43-9
17440-70-2
I744O-47-3
17440-48-4
17440-50-8
17439-89-6
17439-92-1
1 7439 -95 -4
! 7439 -96 -5
17439-97-6
17440-02-0
! 7440 -09 -7
17732-49-2
17440-22-4
17440-23-5
17440-28-0
17440-62-2
17440-66-6
II
11

1I
1 A n a l y t ei
I A l u m i n u m
I A n t i m o n y
i A r s e n i c
1 B a r i u mI B e r y l l i u m
I C a d m i u m
1 Ca lei um
I C h r o m i u m
! Co b a i t
! C o p g e r1 I r o n
1 L e a d
! M a g n e s i u m
1 M a n g a n e s e
1 Mer cury
I N i c k e l
! P o t a s s i u m
I S e l e n i u mI S i l v e r
1 S o d i u m
1 T h a l l i u m
1 V a n a d i u m
1 Z i n c
1 C y a n i d ei

C o n c e n t r a t i o n
1 06

19.9
3.4

33.5
1. 1
1.3

303000
2.3
2.6
4.9

1090
36.6

64900
950

&A "5S-0
9.7
986

14.0
1.6

4430O
1.0
2.7
332

1 I1 I
1 C ! Q
I B !
I D !
I B I N
I B !:u:: u !
1 1
I D !
1 1 1 1i U i

' O ii O i
1 11 1
I I N S *
1 11 (
I 11 |

1 U 17̂ 01̂; u :
I B !
1 D I N *I D :
1 11 t
I U I WI D :i *t i
i ii i
i ii i

i
i M
t1i P; P; FI PI PI P; PI PI P

' PI P
I F
I P
I PB I C V
I P
I P; FI PI P
; F
I P
I P
I N R
1

t o l o r B e f o r e : C O L O R L E S S
p o i o r A f t e r : C O L O R L E S SJ
C o m m e n t s :iL

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

T e x t u r e :
A r t i f a c t s :

F O R M I - I N 7/88



U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t : 0 0 D 3 U U ' / l

jy. •
E P A S A M P L E N O . M

M H P 5 1 3

L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . : * , # S D G N o . : M H L 9 5 5 ,
M a t r i x ( s o i l / w a t e r ) : W A T E R
L e v e l ( l o w / m e d ) : L O W

L a b S a m p l e I D :
D a t e R e c e i v e d : 0 8 / 1 6 / 8 9 N

Z S o l i d s : 0.0
C o n c e n t r a t i o n U n i t s O . i g / L o r m q / k g d r y w e i q h t ) : U G / L

I1
! C A S N o .
17429-90-5
[7440-36-0
17440-38-2
17440-39-3
17440-41-7
17440-43-9
17440-70 -2
! 7440 -47 -3
17440-48-4
17440-50-3
[7439-89-6
! 7439 -92 -i
[7439-95-4
[7439-96-5
17439-97-6
I744O-02-0
J 7 4 4 0 - G 9 - 7
17782-49-2
17440-22-4
17440-23-5
17440-23-0
17440-62-2
17440-66-6
11
1l

II
! A n a l y t e
! A l u m i n u m1 A n t i m o n y .! A r s e n i c
! B a r i u m
! B e r y l i ium
! C a d m i u m[ Cal c ium[ C h r o m i u m[ C o b a l t
! C o n g e r
! I r o n1 L e a d1 M a g n e s i u m1 M a n g a n e s e
! M e r c u r y
[ N i c k e l
1 P o t a s s i u m
! S e l e n i u m
[ S i l v e r
! Sod i urn
! T h a i i ium1 V a n a d i u m
1 Z i n c[ C y a n i d e1

C o n c e n t r a t i o n
23.3
19.9
2.3
1.3
1. 1
1.3
154
3.5
2.6
1. 1
277

0.90
42.5

2.3
QtAi 2^9.7

273
1.4
1.6

68.9
1.0
2.7
4.5

1 1I I
1 C ! Qi • ii i: B I
i U l
! U ! N: u i
1 U 1
I D !
I B !
! B!
! U !
! U !i ii i
I U 1 N *
I B !
I B !
! U ! T i . * T 5 # £ 5
I I I ! ~ * " ~ ^1 U 1
! U !
i U ! N*
! U 1
i Bl
1 U 1 W _: u iI B :i i> ii ii i

M
?
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
N R

C o l o r B e f o r e : C O L O R L E S S
C o l o r A f t e r : C O L O R L E S S
C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

T e x t u r e :
A r t i f a c t s :

yyyyy
yu
\ I
J

F O R M I - I N <u«tll i$}v



L
' -•*

U
L
U

yL

U . S . E P A - C L P
! : - 1 . . N , - :I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a o N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t : o D C O
L a o Coder: S I L V E R Case N o . : 12234 S A S N o . :
M a t r i x ( s o i l / w a t e r ) : W A T E R

E P A S A M P L E N O .

! M H P 5 1 4

S D G N o . : M H L 9 5 5
L a D S a m p l e I D :

L e v e l ( l o w / m e d ) :
• / . S o l i d

LOW
0.0

Date R e c e i v e d : 0 8 / 1 6 / 8 9

C o n c e n t r a t i o n U n i t s ( u g / L o r m a / k q d r y w e i g h t ) : U G / L
I
1 C A S N o .
11
17429-90-5
17440-36-0
17440-38-2
17440-39-3
17440-41-7
17440-43-9
17440-70-2
17440-47-3
17440-48-4
17440-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17440-02-0
17440-09-7
17782-49-2
17440-22-4
17440-23-5
17440-28-0
17440-62-2
17440-66-6
1I
1

11
1 A n a l y t e
1 A l u m i n u m
1 A n t i m o n y
1 A r s e n i c1 B a r i u m
1 B e r y l l i u m1 C a d m i u m
1 Ca 1 c i urn
i C h r o m i u m1 C o b a l t
1 C o g g e r
1 I r o n
1 Lead
1 M a g n e s i u m
1 M a n g a n e s e
1 M e r c u r y
I N i c k e l1 P o t a s s i u m
! S e l e n i u m[ S i l v e r
! Sod i urn
1 T h a i l i u m
! V a n a d i u m
I Z i n c
! C y a n i d e!

C o n c e n t r a t i o n
16.6
19.9
12.0

1.3
1. 1
1.8

56.3
2.8
2.6
4.4
219

0.90
20.9

2.0o*v "s-̂ o9.7
273
1.4
1.6

76.0
1.0
2.7
1.3

1 f1 I
1 C ! Q
1 - I1 1: B I
1 U 1
i I N S
1 U 1
1 U 1
1 U 1
1 D 1i O I
1 U !
1 U 1
1 3 1
1 I1 l
1 U 1 N W *
1 U 1
1 A? 1! LJ f l M s T j ^
I J | l1 \J 1i u :i u : N*
1 U 1
I B !
1 U 1 W
I U !
l I I 1i U tf ii ii ii t

i
M 1

11
P !P ;F ;P lP lP 1P l
P !
P i
P !
P !
F 1
P 1
P 1cv:
P 1
P !F :p ip i
F 1
P i
P 1
N R 1

l1

T o l o r B e f o r e : C O L O R L E S S
J o l o r A f t e r : C O L O R L E S S

M
Comment s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

L

T e x t u r e :
A r t i f a c t s :

F O R M I - I N 7 / 8 8



U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t :
L a b Code: S I L V E R Case N o . : 12334 S A S N o . :

E P A S A M P L E M O . )

M a t r i x ( s o i l / w a t e r ) : W A T E R
S D 6 N o . : . M H L 9 5 5 ,; ^yL a b S a m p l e 1 0 :

D a t e R e c e i v e d : 0 8 / 1 6 / 3 9L e v e l ( l o w / m e d J : L O W
% S o l i d s : 0.0

C o n c e n t r a t i o n U n i t s C u g / L o r m q / k g d r y w e i g h t ) : U B / L

I C A S N o .
i1
17429-90-5
17440-36-0
17440-38-2
17440-39-3
I744O-41-7
17440-43-9
17440-70-2
17440-47-3
17440-48-4
17440-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17440-02-0
I 7 4 4 0 - O 9 - 7
17782-49-2
17440-22-4
17440-23-5
17440-28-0
17440-62-2
17440-66-6ii
i

ii1 A n a l y t e
1 A l u m i n u m1 A n t i m o n y
1 A r s e n i c
1 Barium1 B e r y l l i u m1 C a d m i u m1 Cal c ium1 C h r o m i u m1 C o b a l t
1 C o g g e r1 I r o n1 L e a d1 M a g n e s i u m1 M a n g a n e s e1 M e r c u r y
1 N i c k e l
! P o t a s s i u m1 S e l e n i u mI S i l v e r! S o d i u m1 T h a l l i u m1 V a n a d i u mI Z i n c• C y a n i d e
11

C o n c e n t r a t i o n
32.8
39.3
68. S

102
1. 1
4.6

180000
2.8
8.8

13.6
267

41.8
38000

2780
^ 5. ^̂ ^̂ £l_\J * w\ v, • 'C'"*

9.7
5580
14.0

1.6
54600

14. 1
2.7

2650

t 11 1!c: ai ii i1 D 'i D i
I B !
! I N: B :
I U i

I O II O 1i tt i:u:: B :: B :i i
! I N *
1 11 1
1 t1 1i u ."K.3"̂
! U I
i ii i
! U I N *
i t i r» U t
t ii i
i ii i; u :i ii i
t i
i ii i

i
: Mi
I PI P
1 F
I P
I P
I P
I P
I P; P; P; p: FI PI P© l e vI PI P
I F
I P
I P
I F
I P
I P: N R
i

C o l o r B e f o r e : C O L O R L E S S
C o l o r A f t e r : C O L O R L E S S
C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

T e x t u r e :
A r t i f a c t s :

y
yyy

y.
F O R M I - I N 77



L

L

L
LJ
L.
Li

U . S . E P A - C L P

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t :

C o d e : S I L V E R Case N o . : 12334 3 A S N o . :

E P A S A M P L E N O .

I M H P 5 1 6

S D G N o . : M H L 9 5 5
j M a t r i x C s o i l / w a t e r : > : W A T E R
Lrt

L e v e l C l o w / m e d ) : L C W
L '/. S o l i d s : 0.0

L a b S a m p l e I D :
D a t e R e c e i v e d : 0 8 / 1 6 / 8 9

C o n c e n t r a t i o n U n i t s ( u g / L o r m q / k q d r y w e i q n t )

U

11
C A S N o . 1 A n a i y t e

744(5-36-5" 1 A n t i m o n y "
7440-38-2 1 A r s e n i c
7440-39-3 ; B a r i u m
7440-41-7 [ B e r y l l i u m
7440 -43 -9 ! C a d m i urn
7440-70-2 ! C a l c i u m
7440-47-3 i C h r o m i u m
7440-43-4 i C o b a l t
7440-50-8 I C o e f i e r
7439-89-6 l l r o n
7439-92-1 i L e a a
7439-95-4 1 M a g n e s i u m
7439-y6-5 1 M a n g a n e s e ?
7439 -97-6 1 Me r c u r v
7440-02-0 1 N i c k e l
7440 -09 -7 1 P o t a s s i urn
7782-49-2 ! S e l e n i u m7440-22-4 1 S i l v e r
7440 -23 -5 1 Sod i urn
7440 -23 -0 1 Tha 1 1 i urn
7440 -62 -2 1 V a n a d i urn
7440-66-6 I Z i n c

1 C y a n i d e!

Co n c en t r a t ion
I l l ^ I i i i o c r .
<^l«f^ "&S4C

2330
1.7
289

446000
50.2
48.7
1540

107000
22100

104000
21100/£»,*? rs-»4

65.5
15600l««L. '51*>^1L_201
58500

83.4
58.7

49100

C
>-^~.

B

B

U

Q

. J^^-

"Vu CT/^

M
— «-
„__

N FpPPPPPpPpPP
___

pL V _ Fpp
F
P
P
N R

o l o r B e f o r e : B R O W N
i c i e r A f t e r : B R O W N*

C o m m e n t s :

C l a r i t y B e f o r e : C L O U D Y
C l a r i t y A f t e r : C L O U D Y

U G / L

T e x t u r e :
A r t i f a c t s :

F O R M I - I N 7 / 8 8



U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t : O f t i *

E P A S A M P L E N O .

07-i M H P 5 1 7

L a b C o d e : S I L V E R Case N o . : 12334
M a t r i x ( s o i l / w a t e r ; ) : W A T E R
L e v e l ( l o w / m e d ) : L O W
Z S o l i d s : 0.0

C o n c e n t r a t i o n U n i t s f . ' u g / L o r m g / k g d r y w e i g h t ) : U G / L

S A S N o . : r . ' i * « ' 3 D G N o . : M H L 9 5 5 iv* y
L a b S a m p l e I D :
D a t e R e c e i v e d : 0 8 / 1 6 / 8 9 y

)
I C A S N o .
11
17429-90-5
17440-36-0
17440-38-2
17440-39-3
•7440-41-7
17440-43-9
17440-70-2
17440-47-3
[7440-48-4
17440-50-8
17439-89-6
17439-92-1
17439-95-4
i 7439 -96 -5
17439-97-6
17440-02-0
, ' 7 4 4 0 - 0 9 - 7
17782-49-2
17440-22-4
17440-23-5
! 7440 -28-0
17440-62-2
17440-66-6
11
1»

1i
! A n a i y t e
i A l u m i n u m1 A n t i m o n y! A r s e n i c! B a r i u m
! B e r y l l i u m
! C a d m i u mi Cal c i um
! C h r o m i u m! C o b a l t
! C o g g e r
! I r o n! L e a d
i M a g n e s i u m
! M a n a a n e s e
! M e r c u r y
I N i c k e l
! P o t a s s i u m
! S e l e n i u m
! S i l v e r! S o d i u m
! T h a i l i u m
! V a n a d i u m
! Z i n c
! C y a n i d ei

C o n c e n t r a t i o n
32.6
19.9
10.7
37. O

1. 1
3.3

308000
2.8
2.6

12.4
416

12.9
6160O

1310CL^ 2-r-G.
•*~i ITT C}j^vJ * W

273
14. O

1.6
28800

1.0
2.7

2990

tc: Q• ii
B !
U i

! NB:
U i
B i

}I
U Ju:
B!

1
I N *
1
11u ) K . - J 3 f e _

3!u:U : N *
U !

i
u:
U ! i

ri
i

M
p
P
F
P
P
P
P
Q

O

P

P

F
P
P
CV
P
P
F
P
P
F
P
P
N R

C o l o r B e f o r e : C O L O R L E S S
C o l o r A f t e r : C O L O R L E S S
C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

T e x t u r e :
A r t i f a c t s :

yy
ŷ
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